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±mru- h^358i«(50)<7)rp- h (p) <nmmm. 

mrv- h^:m^mmii<m.mm.mz^j:h 

±siru~ h^^^tmm (^y^^tanu&m^iSL&^z 

mmm-tmm^imix\>^izki:wsik-ti>i% 

imm] }^mi¥tyiik^f»3m^txwiiri& 
mm^zthru- h^mmis:)) mttii^^ 
uxh-^x. 

±ieru- h5^3cJ^(5o) m7miimmiz^j:i 
j^dnzwrn-^-u. 

Mmmmix\'^hzti:<mb-t^i^^m.. 
[ii*3S4] ^&mt^kyktt:mm^^xmyhr^ 

mx'h-ox. 

^oizmmt^-u. 

mx\>^h:ibi:mbthi^wmm. 

imm] ^&mb7iibi:mm^-±xm.i:'^ 

^mmizttr]^- hm^smm imit:^m 

mx'h-yx. 

±feTu— h5s:^3^(5o) f^coymiSLm^mi>z^j:h 

mt/i%mmiAt:^mtmmmmtx\^hz 
bmmbt^i^mms.. 

m^me] i^&mb^iibmjs.m^'itxm^^ 

mX'A-yX. 
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±ieri/- h^mis.mmm<7)7Hxas^izm-^^^xm 
mMim&timmmi:mix\.^^:ibi:mib't 

SX'hr>X. 

m^tifzwm<r>7i(m<7)oio^miz^.Lxmmz?iii)^ 

±siru~ h^:^m^m)m^mm&miz^j:i 
xoizm^-ti-u. 

ru-r- h (P) c^mi§L&m^^mz^j:^x o i,zskru 

mmi-mm^m{imx.xi^&zb trmkbi-i^mm 
s. 

[if^«8 ] i^mii^bTiib im^m^^xmyiirT^ 

20 BT'*>oT, 

±i2ri^-h^i3i3giftSi(50){c{i. ru-h(p) mm 
m^timm7i<.mcodm3c.m^zmLxmmzyiiti< 

myi^- h^m^miismn<^7i(mm^miz^j:h 
xoizmm-ri>-ij. 

±tErw- h^3mmm<7):^tiinmm^miz 

s^r/7i<^mLmmtmm^miiax.x^^i its: 
30 imbi-i^^mm. 

imm9] m^i'^byHbm3c.m^-^xmyiirj& 

±iBrv-b5(3?63^ss(50)(di, ru-KP) ism 

^^ixfzw.mymm^m3s.m^zw.ixmmz7iii}< 

±ier^- h^»^ms^mm7i(mm^mz^j:i 

40 ±tiru~ h^msM^mco^Kxamm^wz 
izWiru-hiiM^m (50) (7)i^mmxni& 

mRU7mmLmm.-timt^mmix\^izb i 

im^io] mmii\fib:^bi:mm^-txwiii: 
mmm^i^z-riri^- h^3^mm ^rmttz^m 
mmxh-ox, 

±mru- h^fijSc«isi(50) tM^jtcTko^NM A'xniss 
mru- h^3s.mm<r>7\imm^miz^j:i x 
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=5:Si 3tc*S:*iBL, ±iBAM A'x|llS8(70)^SSti|. 
If. 

mmx-h-^x. 

±.mrv- h^^m^m bmi.z^<nju ^-^xmrn 
iiBT-u- h5(3a3cSMS(5o) i:wti?>7iimm^miz 

x^±-^^'fhW^^m:mi.X\^h:Lb^mW.b-t 

iJBrv-hjt3^3<JStl(50)ai. 7j<BiESS(56)<OffiS5*- 
lai(x) tcaSc<o*85AP(wii,wi2) SfcJi«l$iO*8jaj 
□ (W01,WQ2) im^htlhbb^\.Z. Wf^xumxM 
12) St/='*giEaiP(W01.W02) iS:^iRUT*»PJ&(56)0^ 

§ $:ras-ri.7t<fflss*ii^#a(82)*ifs{t'^ix. 
±Eri— h^3ae#5(50)<7)rw- b (p) ogffiias 

[iis^3ii4] )^wmb:^^bm:m.'^^xm^^: 
'mmmz-thr\y- vi^m^^m ^mtt:M 
msx'h^x. 

±tiru-h^^mmizii. mm%)(omu 
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P(W01,W02) *ii§(t'^il'&tfct>t, K*»SAP(WI1,W 
12) &lX7k8£aiP(W01.W02) SrMt/?tT*SESS(56)cr):R 

mru- h^3mm5om<7)Aimmmiz^h 

±Kru- h^^SI(5O)co*tilP?aK>i)«0rS?aK(c 
J: 0 tcST-U- h^J8«i§l(50)<0^|<g[K(56)«* 

§ im&i'mmmimix\.^i>z t sri^ist-n.?^ 

10 [i«^15] i%miiibAibi:mi9i^-^xm^ 

mmtmzti>ru~ h^^sis(5o) ^ m^j^a 

±feTV- b5\:s!s<mS(50)t3{i, 7i<o5SS(56)OSESS:^ 
ISI(X) tc^gt<7)*oEAP(WIl,WI2) ^7t{i«mco*8iEllJ 
p(woi.wo2) *>|g{t<^tvSttttc, i^*ei[AP(wil,w 
12) &t>'*ffiaiP(W01.W02) S:Mtl?L-C*8S85(56)<7):R 
$ ^i^Ef l.7l<mSi^^S(82) *^tt^><l. 
±iErv- h5tfi3cJ^S(5O)i*i<OzKSiaJ*«0r«filtc^rS 

20 ±fe7-U-h^^S(50)O*APia«tC»':JV^TM 
r^- h j(;SiBc}^(50) ^^KOT (56) SrP^tS 

mmx-h-yx. 

±tiru-h^3&im5o)^zii. *as§(56)ioass*- 
[6i(x) tc«igccr)7)<»iEAP(«ii.wi2) trzimm<^7m.\ii 

30 P(W01.W02) *^'K(t^>ftl.i:tt{dS*sSAP(wil,w 
12) ttziiyH^momi.m) 2rStRLT7l<SrjS(56)tfO 
^Mgt-S7Kas&:aiBS#^S (82) ijWfi^ix. 

±ieru- hs^^j^fg(50)i*ico*aa[*<F;r^fflii^r-g. 

±IBri/-hi(:i^jcj^S(50)<7)7V-h(P) c^Sffiias 
*%SiaJKt;=5:2. J: o Ham A">?.^Kft&VST^- 

mix^'^h z b imbi-^^w.mm, 

mm 1 7 ] 'mmi^bTi^b m3t.m^xmm 

±fB7V- h5esft3S3<IS(50) i:M?iJt*<?)AM A-XI11S8 

(70)*>-ia(t'i.iXs 

±ieru-hsef?!ijg«ig§(50)k:{i, 7i(m{%)<nmij 
I6](x) tc1gSfc07t<aAP(wii,wi2) t/>:{i«Scco*atB 
P(W01,W02) i}<mihtilbbLi>z, i^7l<SAP(WIl,W 
12) ttdiymmam, m2) $:StKLT*cm(56)<7) 
ftS «-i«STS*SW*ra[E#a(82) *i|S(t 
ilBri^- h5(:f0c«iS§(5O)|*i«O*8SSS*«Br^filc^rS 
50 iotcPS-fl.-:^, 
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±iaru-h5««iis(50)c{i, :^^m%)<m.m lo 
r6](x) lc«Sto*Si[AP(wii,wi2) ^f^«i«H:co7i<BiE£b 
□(W01.W02) mihixhttii^z^ m^xumM 

12) *7ttt*8i[tt}P(«01.W02) Srgl«?Lr*8iESI(56)«0 
«S ^ifiS-ri.*85SS:Rpg*S (82) *iiS(t 

iieri^- bi^3£Mi(5o)i*ico*«SjS3ms€tc^i. 

ijerv- h^^S(50)<^*APiam-»-:^v^T^< 

/N*x*«ai/Krv- b5tii3£«ils(50) i7)7j<aSSS (56) 

h}^^m., 20 

mru- h^3g«is(50)<o}$a]m<o-vt;^$,!t o 

mru- h ^^m^m <r>ru-h (p) co&mm. 
m^miz^j:^x 0 \zmrv- Ym^m^m<n^ 

mmxh-yx. 

±ie7-l— b5(3?|i3<mS(50)<7)*!l!PfflJS*iBfrSfflt^ 

•tmmmi:^tx\>^i>ztt:mkt-thi^Tmm. 
mi^m2 1 ] mmt^t m:^m^^xmi 
m&m^ztiru- h^mmsi(50) mifz^^m 
imx-h-ox. 40 

(r)r^&um}<m&miz^^hj:o izmm-tt~if. 
±ierv- h5^3S5^(50)<o7v- h (p) osffiias 

xn'is,&Rx/yi^immm.-tmm^mmtx\>^s>z 

imm2] i^&mtTiitm^m-^xmyiii 

mmx'h^x. 



±iBru- h^»:m^mff)7iitiinm.m^m^z^j: 

is?#ai««i:-r-i.Tu- h^g!ssttS(5o) &fii;iycj^a 
±ierv-h5ef?!i^MS(50){cii. ru'-h(p) ratjg 



±ierv-h5(^35}SS(5o)tf07-^-h(p) ^afflias 
m^^mz^j:ixd izmru- h^^^m^mcoyii 
xni^^x/yi(m^^:'mthmmmimx.xi^h 

[mm2 4] 'mmii^b^bm^^m^-txmii 
m&wz-t?>ru- Y'^js.mm^mti^m 
mmxh-yx. 

±fsrv-h^i^^m^(50)tc{i, ru~h{p} mzm 

±ieTU— h jeSi3S}e55(50)cO?^ffl«K«JC7)-yN"xJ,/i 0 

±Mru~ f5i»iiii(5o)<o*ajpajg*«sjgt 

J; ^ h^«SSMs(50)«O*APa]K^ll/^ 

7iimmi:^-tmmmimix\'^?>zb^:mLb 

[n*jS2 5 ] i^&mi^bAib im.m^-txm^^ 
'mmm^izi-iru- h^3^mmimf:ii^m 

mmx'h-ox. 

mrv- y^:m^mbm\^z)^nmw(^ju 
b. ±ii^u ^•<xm<r)j'^^ ^•^:^'m.b<^-kmm^m 

xnm&wu ^^xmmtrtmi-mm^mmix 

^^tzb^:mbti>i^m:m. 

mwrni^z-f-hri— h^3s.mm i:mifci^m 
^mx'h^x. 

b. ^-^xmco^u J^x^Mbeo-^mmMm 
l,z^j:i,Xdizmmth-1j. 
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8S£«8:^|6I(X) {:«IS<OJ^»jS5««AP(RIl.RI2) i^-^JS 

im<^mmmi\iiu m.m) *<is(t /otis 1 1 1 

S?^aii#«iEAP(RIl.RI2) &t>'?^9JSEfrSiii □ (R 
01.R02) S:MS?L-C?^ajKi*cg8l(CT)<^;^§$:ifflS-ri. 

±ier h5ef!535J^(50) <^r^- s (p) mmm 

[if 2 8 ] * t i:^3^mitxmAii: 

mi9i&miz-r?> ru-v^is^i^smm mtfzm 

iz. mmumxnmhm) Rx/^mimtaniJi 

01.R02) ^§lif?UTJ$a«K*SES8(57)cO*$^|^-rS 

(92) i}<mhti. 
m^miz^£^xoizvm-ti-iT. 

±isrix- h j^XiSfs (50) <7)7Kil} Pfflje*5W^fflS(c 
J; 3 tcig7>- hi(:fa3;cJ^(50)c7)?^a]«f*5SS8(5 

[11*312 9] i^m^WtTiibm^^m-^XWiyiit: 
x|lIS§(72)*<iStt'^^l, 

±ie7-^-h5t«i^«i55(5o)(cti. <^mmi^m57)cr> 

cm:^(*)(x) {cltlSo?&ffl«*gSAP(Rii.Ri2) *y::{± 
MS:<7)?#a]«jflsatBn(Roi.R02) *5|£(t*>^i§ fc 1 1, 
MJ^aMi*sB£AP(Rii.Ri2) m^sns^immafM 

01.R02) ^Stl?LT}#a«SE»5itS8(57)eO;g§ $-i@S-f& 

ueru- h5efi3c«is(5o)«o?^ajjaE#:cosLi&iA'ffls 
±ierw-h5*^3c^ll(50)co7V-h(P) (r)mm. 
^ft3cms(5o)«?^a««tsssg(57)<7):g§ immimm 



m^:mix\^hz}it:miki-?>i^mmm, 
[il*«3 0 3 mmi^b:^bm3m^^xmyki: 

mmx'h^x. 

±ie7v- h^mMm50)bminzi^mm^^u ^•^ 

;^lllS§(72)*<ig(t^>ix. 

±iSru-h5(^^S8(50){C{i, ?ftffli8»gES8(57)<0 

as6:S-i«n(x) {«<7)?%aij«ft«i[AP(Rii.Ri2) jy^fi 
1SIIC«OJ$a]SRi«aiP(R0l,R02) imi(>ii^bbh 

10 i$?#aj«f*mp(Rii.Ri2) &i«taiS!iE{«ttjp(R 

01.R02) immix^&!^i^m{57)cr>^$^mm?> 

?^»«5ft«S5*ISS#S(92)*^igtt'ifL, 

±127 V- h5S;g!BcJft|g(50)cO?^«jlSf!|i:<O8iJftSl^iaS 

±ie7v-hies!s<}ftsi(5o)io*ajpjaw>'f^?as(c 

^^hzb^mb^ii^mmm. 

m^mi] 4. 7. 10. 13. 1 

20 6, 19. 21. 23. 25. 27. *;t«i2 90^,^•f 

7V-h5^fiXMI(50)<7)rW-h(P) OMMfflgds) 

Sr. *APiaS(Twi). *tliPiaK(Two) . *srtS§*$ 

(L) . Rx/7miSLmii>k^hmmmmiii^i)>i^Miii 
ttzb^mmb^ii^^mw. 

[0001] 

mi,z. 7iit:m%ifm^tx'^mLfdk. c<om^m^ 

[0002] 

[t«*coJS«] mX 0 . 0iJ;t{f#M¥4 - 2 5 1 1 7 

7^^mizm^tix\'^hXoiz^ ffiiiffl. p 

mzx-oxmizmmtx^himmm^^b.mm. 

Mimzx-ox\mzmmLx&h:^mmmb imtt:^ 
m»^m.f)mi^tix\,^h. 

40 [0003] i<0«£0*#^aom«rt^i: LTii. 

•tjSj^msiiit'j^aiL. iEii^fflmMmzti\^x:i<^m 

[ 0 0 0 4 ] , Z<^mB:mi,z9ar^^tltz7k(r>}^m 
50 «.J^*t^3^$-tir-C«i(S$-ti:l.. -eUT. COSJSL 
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10005] b:i^x\ ±mmi%mjss.tmi. ~miz 

bizx'o. mmfsix-mmmhti^ x ^ izm^^n 

x^^i. tt:. zcDmcom^msi.zh-:,xi,i. im'^f^ 

X-^XB^mmLXltdtS-^lxiifhh. 10 

ii:mmmm±i-hfz>ibiz. &mmmi± 
t<mitz'o. ^mmzmmmmmmm 
t¥A L . mmmii:mff>mtzj: -oxt&m^t 

[0 0 0 6] L*»L.. Cicoiot, fEiafOI*lJiSr;*c|i 

fzmziim^ms^:k.m-ft-tiimm'o. ^i^ttc#o 

[0 0 07] fa!-3T. xx/l'TyKf-j.-msfe^^ 20 

[ 0 0 0 8 ] « rj yj-^^ h*>oi«14Sg^rifc^MSIk 

Sit L-Cfijffl-ri. H b Lii. 
[0009] 

imtiimixobi-hWi&] z(oru-h^3s.m 

mi^mtmzmti, 'ma±iz7ii^<^&txLtd^ 
^m*). mmmx'mm*w^LX7i<^com 
mm<^bhhi. 30 
[0010] ^co-:^. m^m±-titzMzmi^SiJS. 

[00111 ^cofzif). *) . ru- hiCfscj^s 
^zi5\.^x. mmmx'mmmmtimMi^j:^^x 
^{c. ±<mi^j:mmmiimmttix\>^f^. 

[00121 *^B3{i, i)^i>^}kizmi^x^j:^tit:i<r> 

^^(r>wmm±.Lx'm&^ 40 

[00 13] 

[iiissrW^-r-g.?ti6o#si ±iEaw$:^fi£-r«>^ci6 
^wmt^ki. r\^-\-i^3eS^izmhm^n 
i^^wm^h. riy- bMfflssT s *<7Koaau . 
AP?ajKTi. aipasTo. m^Mi^uzj^-ox 
^^tX'^izbi^Lfz. iJ:«^£«taj 

[00 14] Ts = f (U, Ti , To, L) 

i^ij^i^. mm. si3$u b grjs*$ 50 
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gffiiaST s tiAPSST i av^ajpia^T oT'S* s 
[0015] a}#ai*«^aifefcSWiaaT sbn 
^^iMuizm-mmw^bmi&bcommi. 05 
smmthzbizx'o. ^^smmrmmmiz 

W\m-ri:ibi}K'^^. 

[0016] ^ZX\ ru-h(r>Mm^. 

*APias. *{ijpa«. ?$aisi«tAPiae. ttiii^ 

ai^S^diPiaSA^ffifflfc^rS J: o t:*J19&ff d J: 3 tc 
[00171 *{*cwt={i. 1 lzidM<r>mii. ^ 

mf^bTkb im.m^^xmTiiim&^mizi'hr 
u-h^m.mmmitzi^^mx'$>^x. ±ia 
r\^-Y^mi^mm mym&mMmiz^j:h x o 
izmti-if. ±arw-h^3ajifi(50)orw- 

h (P) coaffliaKA%^fijg(c=:c ^io mru- 

miX\>'^i:ibbti::i>(OX'hl. 

[00181 iMmmnmmiz x*). ru-hi?) <^ 

[0019] m^2izseM<mmii. i^&mbTiib 
m-m^-txtmiimsim^^z-rir]^- v^-^ 
tmm)i:mirzi^^mM.X'h'yx . mru- h^m 
t&mm m7i(mmmiz^j:h i. o izm-ri-- 

um.mmmm^mmtx\^h:ibbL-tt{,<r> 
x'hh, 

[00201 ±Mm?m^mmz x o , ^^um.m 

[00211 mims \,zm.m.mi. )^^mwbA^b 
imiiSk^^xm^i:'mimM^z-fhr\y- viim. 
mmimtii^mm&Tih'iX. iiErv-hsci* 

mrv-Y^^3t.mmco7^xuis^mzm-:i\^ 
xmrv- v^msc!mmmm^Kui&s.t:wm 
thvm^mmtx\^hzbbLtzi><r)X'hh. 
[00221 uiwm'sm.^zii 0 , m^&m-^^^ 

[00231 wsc^A \,zws,<mmi. ?$ai«*fc*i: 

m^m^^xm^i'^-^^mzirhru- viim^ 
mm^^ttznmm.x'h'>x . ±ierw-b^» 
xj«(50) n<r>:^!^im^mz^j:h j; d tcpg-rs- 
Sr. ±Kru-h^jc}ail(50)<7)ru-h(P) (nm 
m.m'mm.'.ztch x o mru- h^^-m^m 
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[0024] ±iimn^mmizi: o . ru- h (p) co 

[0025] m^m 5 iztmmmi. i^mwbAit 

(50) p^(r>7i(.imm^mi,zy'j:i x 3 izmmt h - 
jscc^ri. J: 3 mru- h^^i^smimmmtiax lo 

[0026] ±EI|B8!|t^»]Ilw J: 0 . 7j<ajPfflS*^ 

[ 0 0 2 7 J m^mizimmmii. mmwt^h. 
iimm^'txm7iii:7&mmiz-ri ru-hjum. 

mmmifzi^m^sx'h^x . ±siru-hm. 
^smmm^Wj&m&miz^j:?>i oizm-th- 

xmru-h^im^mco'ssimwxnmRifi^ 
m»Wi&^imtmmmi:mx\.^iztt uz 
iicox'h^. 

[0028] ±simnmmzt •? , mm&(o^\^ 

[0029] m^mnztmmma. i^nimt:^t 
m^m^-^xm^^rm&miz-t?, ru~ h^^^ 

mimmz.fz^^wmmx'h'^x . ±.Br\^-h^^. 
3cJiS(5o)tc{±, ru-hiP) m^zm^^iitzmm(D7i< 
rmco 0 i^mm^zm LTSii5gic**^mi.*csss (56) 30 

ru- h^:im^mmyi(ffi&m^miz^j:& 1 3 
tcps-rs-*, ri^~h(p) cr,mmu&m^w^mz 

^rSJ: 3(=^U-h^^8il5(50)O?fta]«JfrAPia 
[0030] ±fgl6BB!»!t««i=<J: "9 . rv- h (P) O 

mm-}&&m^umzm^h. jfij^fflsosv^jsj^ai 

[0031] i««JS8lcie«5<^%BJ{i. i^mi^tyiii: 40 

imm^iSMZ.tii^mmx'h'^x. ±%iru-h^m 

3aMs(50){c{i, ru-h(P) l^lcj^^S^i;t«Stco* 

<0|l[S:ligf ^.^^^^^^^^(es)*^!^}^^^^, ±ffi 
ru- v^^m5o)myi(^,mm&miz^j:h x 3 

is^mmE^mz^j:^ x 3 izmr\y- h^:^mm 

miX\>'^hZttLfzi><7iT;kh. 50 
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[0032] ±iB5%B^#STOC<J: 0 . *JtlPffl]g*%r 

mm?:mx.rzi^mmm.x'h-ox. ±iiy'u-h^m 
^&mmui. ^^-^(p) m{zm^^tit:m.(7)7ii 

cSJgcO 3 hm^m^z'^. Lxmrnzyiim^ilh tKOT (56) 

TV- Y^^m^m ^<nii^ifm.mz-*-j:h j: 3 

{cPStl.-:^. ±tBrw-h^l!i3ej^S(50)co*AP 
mtm%m},zti:h J: 3 t^r^- h^5cm^(50) 

[0034] ^xmm'mmzx ^ . 'mm.<m\^ 

[0035] mcs^ 1 0 fc!S«<0l6BH«. ^wmb-ff. 

b i»^m^^tx^?iiim&mzthru- 
^smm^mx.tz'i^^mx'h'^x. ±ier^-h^ 
m3s.imm t m^ij^c^o^nm ^n-:^isiis(70) *<s(t<^ 

ti. ±Miru-h^-s.w^mcoyKm.m^m^z^j: 

l>J: 3lc*5r^ieL. ±ie/N'-f ^n°;?.|1]S§(70)ws;^.'n';^ 

ru- h^m^smmcoru- h (p) <oaBiB«*iF;r 

SiaStc^Srl. J: 3 liMTU- h^Sft3g}i^(50)c7)?^a]M 

X\>-^lZbbLf::ij(r>X'hh. 

[0036] ±m^mmmm^z ^'o. ru-h(p) cd 

[0037] n^m 1 1 iztm<^mii. <^mf^byi<. 
b m^^m^^ximrT^m^m^ztiru- 
m^mi^ttii^imm.x'ib'^x. ±iiru-h^ 
m!mmbmnz:^ff)ju^^xmm7o)mii^ 

hh^u f^x^mt n-^Hm^miz^j:i i 3 izimt 

^laSlC'SrS J: 3 tiSri^- h5<:S!i3S}^tl(50)(7)j$a]«5 
x\i'^&zkbttii,(r)Thl. 

[0038] ±mwm^9mizi: O , yiiliiQm.m 

^isj&izmmii. j^}^m&<7)m\^mm^m^ix 
[0039] ff^js 1 2 i,zim<7)^mi,i, <^simiif^b7H 
mnm i:mx.rzi^mmM.X'h o x . ±tiru- 
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ill, ^N'x^l t co^fh*^9r^fi{::^ I, J: e tPSt 

[00401 ±simmmmiz^ o . mm<D^^^ 

^mmmitzi^mmx'h'^x, ^aru-hiS: lo 
i^^i^i§(50)(c{i, :^mmcr)mifm) ^zn^co 

miiytlhbbUz. K*aAD(WIl.WI2) sv*sa} 

□ (l«l,W02) ^iSiRLT7]<fiSS(56)«^§^pg-rS7K 

si{50) m:ii^^mm.\,zt£h 1 3 

jjerw- hii^3cSiS(5o)oru- h (p) crmmm. 

imm<r)9:^iwm-m\mmmx.x\^^^tt 
[0042] mmm^^mzii o . rw- h (p) cn 

[0043] mmi Af.zm.mmt. ?^a«8*t* 

i: mjm^'^xpAy^r^i^mkmf,z'rhrv-v^m 
^m^m ^:mx.tz^^m.x'h'>x. iMru- 
mmm^)^z\i. *ss8&(56)co8m*i6i(x) {cais«o 

*aAn(WIl.WI2) i/t{i1t^cO7l<«iEtilP(W01,W02) ti'^ 
^(f^iil-fctttc. iS*8i[AD(WIl,WI2) SlX^KBTiJiJ 
n(W01,W02) ^atRLT*BgS5(56)<?):S$^liS-rS* 30 

mRps^K(82)*>-is«t^.iT.. ±ieri/-h5«36ii3ggi 
si(50) p^<nA<.m.m-m^zii:h i o ^zmm-h-fi. 
i.w.ri'- himMmm(r):^m}SL^mfi^^mz 

[0044] m^m^mzx o . ^aiajasjm 
^m.izm^ti. mmi&ff)n\>^immim^ix 

[0045] m^m 1 5 tcie«<o^BS{i . j^aijas^s t * 40 

^8111(50) mttzi^W-mmxh-yx . ±uru- 
mm^mizii. *»ssi(56)<ogES8*i6i(x) (cis^^o 

7}<aiIAP(wii,wi2) S;t»i1iSc<7)*8SaiP(woi.wo2) 

Wii^tilttHz. ^7ke5AP(Wll,WI2) RX/yk^m 

□ {W01,W02) S:StRLT7KSSS(56)tO;a$5:pg-r&7l< 

|§{50) l*l<7)*8Ei*^«(l{c=5r.?. J: o izm^-tl~:fj. 
±mru- h5S^35J^(50)<7)*APfflg{3«^V^Tig 
ru-hi!ia^^(50)i7)*8![8g(56)cO*SS:iSS-ri> 50 



mm^mi mx\^i:ibbifzi> cox-h h . 
[0046] ±sim'^^mmizx o . m^m<7)»\^ 
mmm^tx^^^iii . 

[0047] i»*iB 1 6 ^ZMimcoWMli. ?^»«ftt^K 

i: t:mm-^^xm^i:m%&wztiy'u- 
iss.mmtrmitzi^immxh'^x. ±si.ri—h^ 

ti. ±mru-h^^-^m^m{zii, (56) cocs 
S§*-|*](x) tclgSco*siAP(wii.wi2) ^>ttS1Sl:<?)* 
SgaiP(M)l,W02) *<i6JtA>ni.i:fct>(=. S*SEAP(W 
I1,WI2) ^/i<i:7l<ffitbP(W0i,W02) S:jMlRtT7kBrJS(5 
6) <7):R$ S: IBS-ri. *mftPlE#K (82) *i^(t ^>il. 

ijeru- h^3s.tmmmyii^imm^miz^j:& 
X 3 tcs^-ti.-:^. ±ifi7V- h5*^3£«i5^(50)ior 
b (P) coMffi?aJS*%rS?aJK t^Sr Sid (c^'nM a'x 

h 5»:#te!c^(50) coTkgrjs (56) s 

[0048] ±immn^9mi>zj: o . ru- h (p) co 
m^sstm^MMizim^ii. mmi&<r>^\.mi^& 

7ii¥$^^lX^^hh. 

[0049] 1 7 (ciemo^Bj(±, ?^9«f*t7f< 

MSs(50) i: M?^Jl37j«7)v's;>f >'N-X|5]S§(70)7!)<|g(tf.ix, ± 

ieri^-h^3;^tl(50)tc(i. ^Kffisi(56)i08gs§:^i6] 
(X) t1^<7)*iiiEAP(wil,wi2) *^(i1g|S<0*8SttiP 

(W01,W02) *^K{t'?>ix.?.i:i;t,tc, K*ciEAn(Wll.WI 
2) ^/i{i7KgsaiP(W0l,W02) $:mLT7]<rfi[SS(56)c^ 

:ft$^isg-r.5*»rtS8:gi)ffi^S(82)*iiS{t^>a. ±iE 
7V- h5tfs<Sis§(50) mm.mmmiz^j:^ x o 
tiBS-ts-*, ±ie7v-h5(:steSMi(50)£7)*ajp 

m^ix\>^hztkLtit<ox'hi. 

[0050] ±tmpm^vmizx 0 . T^taui^m 

^^izim^tL. T^rnis^m^^m^^mim^Lx 

[0051 ] It^ill 8^Ztm<^mii. }^»««si:7j< 

lEru-hseaft^aMKsoxcti, *»(56)<7)S[ss:^i6] 

(X) t^c07)«AP(WIl.Wl2) *?tti1SIS07KSS{liP 

(WOl , W02) tmfi^tll fc t i, (3 , tm^iX P (WIl , WI 
2) t?t{i7Kg5aiP(W01,W02) S:iM«^LT7]<aS§(56)cO 

&PSt-i.7K»iEK:gii®^S(82) *JiS(t ^.^i. ±ia 
ru~h^3simmm7mmmmiz^j:i>x o 

m&t^ -H. ±fBrw- h^fSi^8ill(50) <7)7KAP 
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(50) otkct (56) co:R? mmmm^mmi x \ ^ 

c 0 0 5 2 ] ^tiwrn^mizx f) . 3@?^ais<oiSv^ 

[0053] 1 9 ^z=m<r>mi±. 

b m-ic.m^-txm7iii:i&i%siwz-r^r]y~h^. 

m^m i:mifz)^i^mx'h-yx . mru- 

3^(50) <?Dr^-h(p) (Dm^tfim^m.iiz^i> lo 

mm^m^mtx\>'^h:Ltt Lfzi^nx-hh. 
[0054] m^^mmmzii o . ri^- h (p) o 

[0055] 11*312 Ot=i2»co%HJ(±. 

■mmm^mifz^'^^m.xh'>x. mrv-v^ 

ifmmztj:hiiO\izW&th~1i.±M'rv-Y^. 20 
3:^^(50)(O7Ki±iP?aS3m«fflc=6:'S. J: a tcigri— 
h5(3a3<}t^(50) (0*AP?aS^iifi-f S0Jffll^S$rfii 
x.X\^hLhtLf.:h<r>X'hh. 

[0056] ±Mmm%m»zii o . ^tupaa^^Bf 

[0057] it«^2 1 tiE«<0||HB{i. ?#a]«*t7)< 

t ^mm^^xm.y\^rmi&iim.<<z-ft~Tv~h^. 
Zt!mm ^:^x.fz^m&w.X'h'^x. iiirv- 

m^mzts:hiio^,zmmi-t. ±Mrv-hi^. 
(50) (nru-v (p) (?)M?asA<0r^ast ^ h 

J; 0 {cISTb- h^#Jcl^(50)«*APiaSZiJA7j<Bg 
[0058] ±iej%0M«*JHtc J: 0 . ru- h (P) co 
[00 59] n««2 2{3iSKO|&H^(4, 

■ssmm^mttzi^ms.x'h'^x. mrv-v^ 
3aiiS(5O)O7KajPias*50f£<ii=^-& i 5 ^mrv- 

(50) «0*AP«Bgmi^*8iEaSrKS-r & i 
bbLfz{i<r)X'hi>. 

[0060] iMwm^Mzx 0 , yiiianis^m 
msjiizm^ti. m&&<7)n\'^mi^miA<^&Lx 

[0061] m^m2 sizimmmii. i^mmb^ii so 
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3aiiSS(50)Sriii.^}^«sa-c-S)o-c. ±ie7v-h^ 

??ft3aMS(50){c{4, rU'-h(P) mzB^^iit:m^(r) 

Ti^mco^ ■iommizmixm^z7i<.i,^^tih7ii^{5 

m&x/iSimMmiz^j:hiioizwmh~i}. m 

i 9 izmru- h^ie£^si(50)co*AP 
mmymmLiwm-i>mmsLimix\>^?>zb 
bUzi^iox'ht. 

[0062] ±timnmmizx *) . ru- h (p) n 
m^mmsj^iztm^ti. mmmn^^m^^ 

Aim&LX^^ti^. 

[0063] 11*112 4 iztm(7imii. ^^ma^bpii 
b imi^^'txmii:mmmizi-hru- h^m 
issmmt:mttz}^^srch'ox. ±Krw-h5\i 
ii!s58ii§(50)W4. ru-v{?) mm^^titcmm 
7k8585co 0 hmmizm LxmmzAii^m.hyHm{5 

^mi&^m^mizyk^iommt^-ij. ±ie 
ru- h^m.mm<o^tiia-mm^miz^j:^ 

m.^^-fmm-'mmx.x\^h^bbuz%,^x 

[0064] ±ffi^BB#s»aK: J: 0 , ^^um.im 
^m.\ztm'iti. %^w&<r>%\^'^m^im%\.x 

[0065] mm.2 5{cfBiBitfo%HB<i. j^amt* 
b ^mm^%'±x%'k>Y.^'mmm,z-thrv- vi^fk 
■m^m^mui.n^^mx'h'iX. mrv-v^ 
m!^mbm\^z-mmmt^^)^xmimwwi. 

im'ms.z^£hi.o^z^:^h---n. ±ierw-h^ 
2!is«is(50)oru-h(p) <^affliaK3m^aK{:=5ri. 

J: 0 tciSri^- b5C»i3!5Jilg(50)<7)7KAPaS&O^A'^ 

[0066] mmm^^^izi. *) . TP- h (p) <o 

[0067] IS*«2 6tCieKi0f|BB{i. ?fta«s?*t* 

b t:»:m^'^xtmrm&m^i,z-ttr]^- h^m 
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[0068] nm^m'^vmi.zx o , TKtupag^^^ 

[0069] mm^2ii,zwmmAi. )^mmb^ 

f^^:sm^^xm.y^^'^}^mKm^z-thrv-v^. 

mm^mizii. ^^WiHs^wmi^iXD^-am t 
m.<n}^m.m.xn{m,m) tfzi,imL(r)<^^mw 
SLjiiP (Roi. R02) iim\ihixh 1 1 1 m^mkum 

AP(RI1,RI2) St^}$aJ«f*a[ti;D(R01.R02) timiL 

^&mw<mMJkum.mm),z^j:h i o i,zmm.-th 
-H. ±iErw-h5eflte5^S(50)<orw-h(p) <m 
mmm^m.^z^j:h i 3 ^zmru- h^3c.m^(5 

[00701 mm^Mmmizx o , ru- h (?) <d 
mis^&mmsLmzwm-^ti. mw&m^^^i^m 

[0071] m^m2 8iztmff)mit. i^mi^^tyn 
t m-m^-txm7iir:^}%Sim^izt^ru- h^m 

mmmmzii. )%mwmm<^wmmx) iz 

«aiP(Roi.R02) i}mi(>iihtbhiz. mi^&mi^^ 
AP(Rii.Ri2) Rtr<^mmw^tiiami,m) ^mmt 
xi%mimm57)(r>M^i^-rhi^ffli^mMm 

mmcr>mMRr/mmmizy'j:&x o mmti 
-u. ±iBru-h5»;?»s;ijiS(5o)^*ajPias*«0f« 
m^zKi: I. J: 3 mru- V m^m m mmm 
mmff)^^i:wmt?>mmmmx.x^^&zbb 

[0072] ±tmmn&9miz^ o , ^KaiPfis*%r 
^w^izm^ti. m%m^<7i^^^m^ffl7i<.ifi^^Lx 

[00733 mm2 9izimmm^i. 

t m-^m-$^xmyiirMi%mm^^z-ri>yu-h^. 
^£mm imttii^mmmxh-^x . iisru- 

n^^ti. mru-h^Ammizii, mnmi 

SS(57)cOc£fiS:fr(6](X) t^SSliOJ$»*SE*8riAP(RIl.RI 

2) tfztmmi^mScmsinm.m) *<ig{t*>a 

!> t t (c . immUi^iX P (RIl . RI 2) RV^&i^Ui 
s!EajP(R01,R02) ^m^LX<^Si!S:t^^im57)cn^-^i 
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sg(5o)<7)7'u-b(p) (oMm^m^iMi&iz^^xo 
ii?^{57)(r)^^^:mm.i-hum^mmx.x^^^zt 
[0074] ±mm^^mm^zii •? . ru-h (p) « 

10 [0075] f«*3S3 Ot=IEmi^^J{i> ^mnit^ 

k ?:»3£.m^'^xmy\i^m^&wzi-?>ru- 

mmm t M^dtcj^amo^N'^ A-^(i]K(72)*<is 
ft^ii. ±ierw-hi*»3g}«s^(5o)tc{i, j^aiiaiEf^gg 
m57)(r>js.m\^ (X) ii:^<7)?^a]ji(^aAP (RIl. RI 
2) ^^{i^<^j^aiffi{*siaiP(Roi.R02) *5iS{t^>^i 

Sfcfcfct::. K}fta«SEf4«EAP(RIl.RI2) Rxmmii^ 
0iEaiP(R01,R02) ^iMlRLT?^9««£«K(57)coft$^ 

iis-ri.}^aiaE«ESis^iss¥^a(92)*Jig(t'c>fi. ±ie 

20 r>-h5ei»^8iS§(50)<^}^ffljKf*:Og!aRl^?aK*SB)f 

^^i^ttmmmmix\>^^zbkbtii:>cr)X 
hi, 

[0076] ±fe^BB!^^^t i 0 , ^Kiiipajsjm 
[0077] n^m 1 (ciesjo^Bflji. i . 

30 4, 7. 1 0, 1 3,1 6,19, 21.23,25, 
2 7 , tt:ii2 9cr,\^-ttit^'0(,zim<r><^m^mi'Z)i 
v^T, 7V-h5^3£m*5(50)i7)rw~h(p) 
S(Ts)$r, *APSS(Twi) , *aipjas(Two) , *s 
8&:g§(L) , atK7i<a[a(uw)*><s>fig2.ffiffiia^ai5»;*» 
^>®:ai-t 2. c: t i: itzi^nxh h . 

[0078] ±ifi||BB!^«»Stc J: 0 , 7j<APiaJS(Tw 

i) , *ajP)a«(Two) , *gsK^$(L) , sy^*Bsa$ 

!>. 

[00791 

(^BSc7)||]6£omi 1 OT, *l6BB«^ifiOJgSl^ll 

[0080] -^iitigi:(40)£ofii^- 

«IIIS(40)<7)}^|HlK(20)ai^*l5]SS(30)$-iJiBHU, f 
50 ^ScMKSOtcoV^TittBBtl.. 
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c 0 0 8 1 ] n 1 iz^ntx 0 mmmioM. 
nmizDtmmmmoA) tS7K4figiiiss(2b) t 

[0082] mmmm'nm.. mmoi) . m^m. 
*(22). ^hfs<i^(23), ^h«i!iij3s#(Ev-i), m. 
i*i««)i}5s#(Ev-2). mmm^m). mr^^^j^ 
u-^'(25)*5. mm(7f>)^ifLxmm^ti. ^am 

[0083] mm^wm{2^)\i.. rm-tv^mBMm, 
X'h^x. -mmm^m^ (23) t mmim.m 
u-^(25)t<o^{c«gi$^ii,titic, w.ivmms 

v-l), mSsdl). Sii«iiMg#(EV-3), ±M35gi^ 
^srv-h3S^3a<iS(50), ai^m2m«#(sv-2)3&« 

[0084] S*4B£[llS5(2b){i, *(lISS(30)cO*ie'ff 
(35)rtata*Sr4«tl.;t»^>collISST'*>oT. 

(EV-3) tWlSItjggg^fT.. h5^IS3c8i^(5 

o)fcii2«ia#(sv-2)i:com{cg^«e$nsfcttic. m 

1 A- 17 'J-^a-7'(CP-i)&i^S*4«IS(13)MH 
lC«i^$nT«fi£$nTV^§. S*±figS§(13)t±. tKHI 
!S(30)O*Ef (35) tK#SI«$h.TV^|, . 

[ 0 0 8 5 ] *-y h;{f;^ig»(2c)«i. *3SS|5&jhli(61) 

ll!)i5^#(EV-l) 1 «ia[#(SV-l) t i7)PHl{cgfig$ix 
l.ti:tlc. m3«iK#(SV-3)&l^*JlMI»jl:S(61)!!)« 
)iW8S??^tTfllfiit?ilT *3iSI*jJ:§s(61) {i, 
«*^jS«s(13) T'4« L^v:7KA»'ru- h (50) 

Hzmrn-thziim^-thmx-m. ^m^zwixh 

ms:<^mz^'^x^m^^fit:^itmcth-m<r>zM 

[00 86] -:fir, ll2C^ti:at, *ll]88(30)(i, 
m»mO\). ^>'T(32). 1^l»iSS(ll). S^S(33), r 

v-v ^fi^cmis (50) o^nfajc^ss, st^3@<^a]»jft' 

a5(34) *<*aei=(35) (C J; ^TS«E$ixT^8fig$tlT 

a. ru-h5efi^«iS(50)<o±8gli<o*Slr(35)fc: 
fi, ?kOc£l^^ai-ri.ffi*IK36)*^'iS(t^>^l.TV^S. 

r^yrm\ims.^it^m:^yrx'h'o , -^yva- 
7(1) fcioT. ■e«ig:>j*J$iJffli§iii,. 

[0087] «*^S(13)ti. ru- h5^S0^^(5 

i=(35) ^rnihv^n-ui-i^wsimm ^mixh)^mz 

\,z^t^-ixm-thi.o^zm^^iix\^h. 
[0088] wi-^^(3y)m/^mmmmum\i. v^-r 
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t)mm^tts:hiio\,zm^^fix\^i,> ^lx. m.-^^ 

(33){i. ^^{.\\)X'Wk^ixtzi^h^t ^}Hf LT* 
^f5(13)T'^$tL/;:a7kt7V- h5t:f^jc^(50)T' 

iir>^zm^^tix\^h. 

[0089] ?^«llIS8(20)c7)Ei(BlS(21). #E3I#(EV- 

i~Ev-3). #«ii#(sv-i.sv-3) . m/7m^m<^r^ 

10 yr(32)li, il*L^rV^^i#«^:rt•LT^y^D-5 

(1) ^zm,mzm.^ti. cconybp-^d) ici-^ 

[0090] 03 Jc^f J: 3 (c. rv- h^fajcSilKS 

0) (i, 2»:cr)7 ^-AcoratSiS:ft«7)fEiar ix- h (p) 

timm^ilXm. -*C07U-A(55)W±. *^Affi 

i?(5i), immi^m). }^imKwm{5y). mmm 
m]mimmmmtix\^h, mAi<z7^-fxo^z. e 

^^^-^(P) <DUz\,i. *8SS8(56)t}t«{SgS(57)t 
20 *«^StC»«$tL-CV^|.. 

[0091] ^l<»Aiil«(51)fc:{i7KAPiaS-fey9-(TS 

1) tK *^tilie'»(52)t{±7KtfiP7a^-fe>"+^(TS2) 
}&^Aief(53)t;:{4?$i«APaS-fey-9-(TS3) 

}^m\mmm<.zmmi^um.^ym'is\) 
^ti^tm.^mhtix\^h. tfz. rv-v^. 
^!s^m<7i^'m\>zm:thB»cr]y- v (p) tm. 

*8!E»(56)l=ffl'tSSffi{CMfflS,S-fe>^f(TS5) *>'ig{t 
'^i^Tv^^. <r<x^>coffljK-fe:y-t(TSl->'TS5)(i, ±i£3 
>'ha-7(l) i.z^m^fiX\^i . 
30 [0092] -^PW^S (40) (r>m^- 

«±, rU-b5e»J5mS(50)T4B£L^^3g?^a]7l<^X7 

')~m^^zL. mmmmf,z^mhw&.x'hi>. 
[0093] mmmm72)\m i os^istcift^^^i 
I. m^MMimm&-y)m%ms.i,zm^^ixh- 

^h«i)iJ5g#(EV-i)st/Sl*lSfi!;^#(EV-2){i 

mm^tih, i^isii#(sv-i). m2mis#(sv-2)ai^ 

ll3®a#(sv-3)J±g3P§-ti-S. 

[0 0 94] ;cO«®{CfcOT. ?ft«[lISS(20)r«i:. ?^ 

40 «(iffiffi48(2i)*>^>i>tai$fL. m9vmm^(2i)x"mk 

Lt:^. #fa«ill»3g#(EV-3)TME$ix. ru-hs*: 
?ft3^mS(50)T'^^tT*$:?*ffl-ri.. ^cof*, Tl^- 
h^JS«ifs(50) Srsiai t;t:}^tt7=Sf i-i. V-9 (25) 
^ lirffitSfli(21) , 

[ 0 0 9 5 ] QSS«M#(22) tim^Ltzmmm 

(Tt-mi. ^»iELT*-/h;<fX!l]?§(2c)lcSiEA-ri., CI 
OJ$SE«i*ilS|J)5±S5 (61) T'*lfilSS(30) <n^iim L . 

Wf.^^ (13) f^t>rv- Y^^s^m d * 
50 [0096] mm^mt^2&) izm. uz)^m>-u 
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2 1 

iz^^l. mi=JfA'br7'J-f-A-7'(cp-i)T-^$*;. 



22 



'S(35)<0|*lMHl=^t5, C:<oa*coigHT' 

m^^^ti. »l»«(31)tc|HlJRSii|,. 
[0098] -S§^iraSlgB(40)c/)SfIffll- 

mz. i^mzm^%wmm.mmm\,z->\^x'^ 

[0099] *^^PfngB (40) WToSg 1 ~m 

[0 1 00] mi~m6$ijffln±».^-mt, TkasKse)*?) 

t #tc{i^>r(32)iOtg:>]$ri(^i'^^-tt.|. . 

[0101] {f^mm^ium\i. if^iincfii. 
$<iffli^SA^'^f 0 %mx'h 0 . *iriss(56) <n7^m.m^ 

(TS5) f^jiiL;t:f^7V-h(P) (;y7mmm.m 

tx'hh. 

[0102] ^wmzit. e^ru- h (p) £o*ffliaffi 

Ltz^ mmmwm.^^ (ev-3) c7)ras^^^mi*t 
fjffliLT, ^mxum.^±.^^^h. mz. *iiSffl 

iaS*fE)rgiaSJ:'9t:^^v%fc|={i:, Eili«(21)<7)fiE:»j 
S-ii;»cL^cO#S!i««BSg#(EV-3)colBSSriK'3mift{c 

[0103] c:oc:i:(iJ:0. I15ic^-rj:^t. M® 



li. imw^RG\i.zm-h^x'hh. MmmmG 

10 [0 104] (m2$ijffli) m2mmi. ma^2^z%h 

um^m^'^ 0 mmx'h o . *se8s (56) w^kssi*^^ 
mzts:hi.'>{zmMim&-th~ii. TKttiPiajs-fey 

■t(TS2) ■C'«?tiiL/S*ltiPaS;:)^'BfS?aglC^I.J:o 

ic. <mxuT§.'iS.imm-f^h<nx'hh. 
[0105] ftftwicji, 7\^^uimmn.m.i. o t 

/h§v^i:#{i. ffiffiSl(2l)co«g:>3Sri^^L^>:0#9fe«t!; 
|f53S#(EV-3)«W«2:IB$$^i*l=«IffllL.T, }«APS 
jS?r±#§-ei.. i^lc, *a}PSS?!)%rSfiSJ:OtA 
#v^i:#t±. ffi(a«l(21)<^tg:>]S:liJlP$-fr/::0#ia«l& 

20 mm{^-i)<m&^m%mzLx. }^Kum.i 

[0 106] z(r)Zt\,zi^^ laec^-fiotc, 
psjg ( ai p*ffl ) T w o *%r^iasi 0 1 V 

*^<?>if3i«i^RGuc^ff-ri.. -n. *aiPiaeTw 
pss^ffiTS-y-scitcio. *aiPiasTwo*^'ffi 

T U , -e«^fc®**^«{R G 3 *»^>ffii«^R G 1 t^^fi^ 
30 th, 

[0107] (msMifl) ig3$ijwi. m^m^mi 
uu^mt-'^ommx-h o , *aK(56)^7Kosi*%f^ 
mzi'sii.oiiZTi^imm-h-ij. ^xum.^y 
^{m) x'miLfzAixmmz^-rs\^x. ?^ap^ 

[0108] ftfrWtwJi. *APia«*<'h§v^i; 
EjS«S(2l)<7)tig:»ji&«^^U^v: '9^f5«»fflJ5g#(EV-3)<7) 

40 Sl$rtii!)D$-li:7tO#^.«lfii}3ft#(EV-3)<OlBSS:gt'9§\ 

[0109] {.w.Aum) ^Amm\t. m^^A\,z^h 
(TS5) TeiaiL;t{£fiTi/-b(p) cr>ymmMm.im 

^mz^j:^^ 0 tc, <^jiAPiSS&V'?^«SmS-i9iE 

[0110] ftfiW)fc:»i. ef*ru-h(P) w*ffl!iais 

aS*^migSJ:Ot/h$ot$(i. ffi*Bil(21)<7)tg:»j 
50 ^^-$ii-ooSii«l!)K3i#(EV-3)i^gBS5-W#^ift 
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[0111] (mssnffli) ^5mm\i. mmsizm 

m^^mm mmx'h'o. *^i85 (56) (n-^w^Mtm^ 
mzuhi.o(.zip.m.mm-h-ij. ^mnias-by 
if(TS2) Tm,Lti^^unmm^Mmz^j:hX'> 

[0112] Mi^mizii, *aipjas*<0r«as i o t 

/hJv^k^ti. BE^lS(2l)cotg:)jS:S{i!'-$-fr-:>ogfa« 

mm^mEy-3)<^m&i:mmizmm^bx. <^mx 
nu&im^-^itbi,i,z. }^m^im^^^tl. 

«(21) 2rtiJD$-froo§ssiSil)IK56#(EV-3) <0|B 

[0113] (sgesdffli) memmii. mmeiz^i 

■9-(TSl) T'^aiLi^C7)cAPiam::a-:^ut. /^jfiSEAP^ 

[01141 MWmizli^ *APiaJg*vjN$v^i: % (i, 
ffiJSJS(21)<7)fig:>]S:^>$-li:-?oSf^«»i«6#(EV-3) 

(^mm^mizmmLx. ?^APiaKSr±#$ 

S*i:^Sv^t§{i. E««(2l)totg:»3S-tilin$ii-p-p^ 
S«ftSilJS56#(EV-3)(^BflJK*BB#Sti!i|c(cM«I^LT, 
«AP«aSSr^^§-ti:l.fctt)tc. }^iii[MSr*iao§-li: 

[ 0 1 1 5 ] 1 -mesijfflio^m- 

[0116] 

®(40)H«L. #fi?^iaEll]8§(2a)Oi^gfelS(ll)tSI!i« 
i6i8g#(EV-3)tcofaic. rC—h^^dilSKTOXca 
Af I.Jftl«OMJI^«!ai-ri.mK8aitK62) Sriattfc*. 

[0117] ^(ommmxmf^i>z':>\^xii. mm 

m 1 k mm^j:(^x'mm^mth . 

[0118] *ffimiiftga(40a) T'Ji. WT4CiJiBB-r 
S^l 9~^2 2SlJll|I<0V^-fii*^*<fft)ixS. 

[0 1 1 9] igi 9^^2 2mmxm^-rtih. i^mi 
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S7m«€tc=5rl> J: 3 Kffi^<S(21)RiAm«lliP?g# 
(EV-l)2:$iJiai-ri>::i:(cJ:0ffi5ni.. o^O. ?^giE 
JI)mSfiJ:'5t/h$v^t#m, Ei^(21)cotg*^ 

mt. mc. i^mm&m&mxK) i^±^^^t^i.z\i. 

m&imnmzmm'th, 
[0 120] {mi9mm)mi9wmii, mii<mi9 
iz^mm^mm o mmxh o . i^um (5?) 

mmis^-ty^as5) xntauzimri^-i-iP) cdth 

(ilMffi«affi*^«jSSC^rl) J: 0 iz. ^APassriag 

[0121] Mmi^zii. MffiiSS-fe>-t(TS5) -C^^tli 

/h? V ^ i: # ti , ;K y r (32) it tiJ p $ -fr^ 0 
m)x<7)mAim:k^-tx:^xais^i:±^^ith. 

mz. ^mmsi^m^^x'^ij±^\'^t^i,i. ;k 

yr(32)08g:/]JJSi!'^S-tJ:/i '5f-«l^(ll)T«i^^ 
20 ^it-^-ttrTKAPfflKSrffiTS-^S, 

[0 122] (^2 0$ljffll) ^2 0$ljfflm, i«5t<3l2 0 

w^mi}^n&mz^j:h i o ^z-<m^A^wm-fh-ii. 

*aj P jaK*%f^€fc^: & i 3 . *AP>aS2riSS^ 

[0123] *aiPiaS-fe>'-^(TS2) X-^ 

ajLJt^ttJPJaSi^fSaSiOfc/h^v^tliJi. ;J?y 
r(32)^^tl:>3&ti3D§ii-fc omfKiDt-omMS-ii 
±z^x, ^Kum.^iM^'th. muz. ^tapias 

30 *5m^aSJ:0 i-^t^Ji, ;Kvr(32)Otll:^i«:« 
ii-^S-iiDt 0^4^(ll)f o^S?!lft$-JS^J^$-fr-C*APS 

[0 124] (m2im)y^2mmi.mm.2i 
m&m^mz^j:t i. o \,z-mm.mmh~-n. 

Sffliag-fe>~t(TS5) tmUc<5fi7V-h(P) C07j<: 

mmm.m^m.^zi'sh j: 3 1 , TkAPias^it^TK 

[0125] fsfirw- h (P) cOTKH^ffi 

40 m.m^m.i. 0 1> /h$ v ^ t ^ . r (32) 

im&^^i^*)^^(\\)X'<^m&km±^^x. 

y7'(32)<?)tg^j2:«iJ'-$-ti:;t Oif^fit§(ll)-COf1»JlS: 
i^^^-t^-C, ^XUW>SLi^T^^htt{>^z. TkSSa 

( 0 1 2 6 ] ^fc. 7K(fflMSiaK<7)fi»rSiasas mt 

miX'Sitytzms<mmzm-n\^x^if^(:,fii,. 
[0 127] {^2 2mm)m2 2mm^t.m^^2 2 
50 {.zmmm^m'^'n 0 mmxh 0 , (5?) i*i<oj^ 



4/13/06, EAST Version: 2.0.3.0 




( 

25 

[0128] TKainraKA^F^rSzaSJ; 0 1 

/h$v^t#(i. jKyr(32)otg:/35rtiJD$-fr/i'5^#!ifs 

^?aSJ:'3t::*c^v^i:#{i. >-J^>r(32)coSg:/]SrMiJ'-$ 

[ 0 1 2 9 ] 1 9~m2 2$iJ«coa*- 
W±CO J: 3 tC. m 1 9~m2 2SlJffll(7)V^-ffL(3t5V^T 

[0 130] 

erism2:i)isi-s»i«ifflSJiS(63)*^i£tt^>^iJt i><r) 

X'fil. 

[0131] mmmmmmmm. ^&^ru- v 
(p) <r>mmAim(53)miiB-ti&s.izm-t^iirzm 

(a^-tir-f) im'omt>tit:\;~t>mbimx.x 

t^l>. 7-y^'(64){i, ±feraPi:|aI@<7)Rtt«tJ^«$ 
tlX^^h.^-oX. 7-/^'(64)*>'09lC^-tt(ffltC^« 
•f 5 ^ t C J: •) s *SiEKSt{l)i<5!:«y'^-f I. . iS»=. 0 9 

^ti. 3yhD-9(i) izi-^xmm^tii. 
[0132] ^commmt. mmm i knm(^ 
x\ ^commimti>. 

[0133] ^mmmmco^^mmmsx'ii. arm 

[0 134] m7~m9$ljffl)T'(iv^■f^^i, yhmm 

(r>:^^mm^miz^j:^xoizyiimi:mmthtiK ^ 
<om&ii. ^mo6)v^\iiitzAMm^mz^j:i 

X 3 izynyrmcomi^mm-ti z 1 1 j: r^jhti 

ro2)<r)mnim±L. mz. *a**«ms<ij: o i,;*: 
[0135] (§S7$ijffli) igysfjwi, mimnzm 

3 ©JffllT'J) 0 s (56) <7)*ffi3$*<9r^ 
(TS5) T'gjaiL!te»7V-h(P) c07j<IBIiaffifiS*W 

[0136] ftf*:WtCJi. fEllftru- h (P) iO^ilS® 
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{I$lJfflI^LT, ?^APjag^±#§^l.ti:t(I. S 
SmifflS^S(63)$:$iJ«fC*SS8SIS€rliJP$-tl,. 3! 

t i, tc. 8i'J8^Siia(63) LT*5iE!8it5-M 

[0137] {^sum) ^s%m\i. tmmmt 

10 fifc^rSidtc^aar^PS-rs-*, *tiiP?as-by 

}^APiajK&i>WiS8^^iig-rst(7)T'S)*. 

[0138] ^m\.z[i. *ti5PiaS*%r^?aeJ: 0 1, 

V ^ fc # . mm (21) -ti-^t 0 mm. 
mmm(^y-y)(r)^&-i:mt%mzummLx. m^x 

mLX:^i(mm.^ws&^^t, itfc, *ajpffls*5ffg 

. fz*)mfimmm>m(ss-y)<^^^im^%mzm'mt 
20 x.'mxum.t:W)f^^hbt{><.z,ms^^ 
m.{<oi)mmLxmmL^m^'th, 
[0139] m9vm) w,9mm\t. m^m^z^h 
vm^mm o mmx-h o ^ *as8 (56) 

m^z*j:hi:ot,zA!^^W^-th~1i. *APiaS-fey 
■f(TSl) T'1^aiL7t7KAP?amc«-cfl^T, J^APia 

[0140] *APSS*5W«i5S<J: 0 1 

/h$v^i:^(i, ESSil(21)c7)tl:Jl&«^^$-li-^0^ia« 
ilP5g#(EV-3)c7)gBJK^|fl§^iHttc$(Jffll^LT. ?^jiA 
30 PjaKSrJi#$-li-Si:i:tt', SS5ISi)i^^a(63)^»J 

fz ^mmMm^(i'^--i)<mmm%mzmmL 
X. )mKum.im-^^htbuz. mmnm. 
1(63) mm Lxiicm.mm^'^^h . 

[0141] -m7~m9$lj»<0j»«- 
fiLhOj:-5(c. ll7-IS9SiJffll<0V^1*h.tfci->Tt, iS 

40 [0142] 

{^^mmmmA.'i ^mm.A\,zm^%mcmm. 

mmm.2\,zti\^x . rv-v^^:m^m^mi 
mm3<r)ri^- ^jf^B^sms^zmmtt: icox-h 
I. •T'Srfc^. mmm2i,zi3\,^x. ru-hii^jm, 

mzhff)X'hi>. 

[0143] ^mmmco^^^mmx'ii, ar^zm 

[0 144] |g2 3~|?24SlJfflIT-»iV^ri^^>. 

50 mmmm:^m&miz^j:i,xo^z<%m^mi:m 
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iz^mmmmmmx'h'o. im^mp^m 
mm&mMmiztj:^x o tj^sasrpsti.-:^. 
Mfflaje-t>-9-(TS5) xikinirzimru-hm <5o* 
mmiSimm&mz^j:^ x a tc. *A□^agat'^^k 

[0 1 463 f53ft7V- h (P) cOTkfflSffi 

nm.ii.m^httuz. mm^^mmm 
mLxmm.im\^^h, mz. 7iimMmm.m 

^fz 0 i^(ll) T-OiHS*5rM^^$ *T*APaJS^ 

ffiT$-ti:i.hfctfc, mwrn^mmmmLXA^ 

[0147] m2Afm)^2Avm\t.mm2A 

mhmn^m'^'^ommx'h o , m(m^i5j)^m 
mm.m'm.^z^j:^ x o ^z-mmL^mmh-ij. 
7j<ainias-feyi?-(TS2) xiSi^Lt:^\!Aumm^i& 

[01483 m^sWtJi, 7KajPia«*>'0TffiaKJ; 0 1) 
(ll)T-i7)miSrli;^^-y:T7kAa?affiSr±#$-li:l. t 

till, ^mi^m.mmmLX7i(^m.imm 
(±, r^yr{^2)<7>m]^wy^^tz *)^^i^{\\)X'(n^ 

^J:^«i!'^$-ti:T*APagS:(ST$-tl.ti:t(c, 8S 

(0 1 493 -m2 3-m2 Amm<^%^- 

^}±<r>iiO^Z. ^2 3-||2 4$lJ190V^■r^^fcfcV^•r 
(0 1503 

[^HBc7)^<7)}g.ii5 ] mmmsLzm^ma^m 
?i| u ) N-x 088(70) *<iSit i^fitz t (OT-S, I. . 

COA'^yN'X|I|K(70)W±, 3yhO-7(l) 

(01513 ^<r>mmmt. ^mi^ i tR^^rto 

(0 1 523 *lim®cOSmMfti^Sf{±, OTtiffi 



28 



Bfl-tl>mi 0~mi 2$iJffllcOV%-fix*^-o*<ffi5^T.S. 

[oi533mio~mi 2Vmx:\t\^-fi\.%i . ru- 

0)(c«*&$^lSA-^A-;^*4i:coifff07K« (lilT, :^ 



[0 154] iO^**<0$IJ«|{i. aE«fK36)T-«!ta 
L;^^^i**«*«fiir^ffi J: 0 1 'Jn$ v^t 1^ t{i;K>'7-(32) 

10 fc^Wi5Kyr(32)0«l:>iS:li*'r*itCJ: Offijii 

(0 1 5 53 (m OfJ») mi 0$)JW±. 11*311 0 

5) •c^ttit/cfE^r^-h(P) «*iiMBSiajg*«m^ 
mhii<^x'hh. 

[Ol56]oi;'5> ei^T-u-KP) <07|cffl!ieiBiaj^ 

ij'-s*7t o#fi«»^5S#(Ev-3)<oiss&pg^miHctc*j 

20 LT . ?^APaKS:±#$ -lirS 1 1 1> SiLllli 
B# (71) ^Jffll UT ^ N-x** $: I. . jitc . 

l)cot6^i^tMjD$-li:/s Ogia«t!lP?g#(EV-3)(ora-K^ 
g?0^i*t*Jffl^LT. ?^AP?aSS:«iJ'-§-tJ:l.i:t 
tt, »SLl^#(71)SrSiJfflLTA'>fA-x**SrJtjD$ 

[0 157] (mi l«i|ffll)mi liPJfflHi. if^l 1 
tcf^l,$ijffll^S*%3$iJfflT'S)0 . ^KtiiPfflS-fey^f (T 
S2) T'«iaiL;t*aiPaJS**BirSiagtc=5r&J:3t. 

30 n.xumM/f<'^f^x:^^^mm-i>h<r>x'hh. 

( 0 1 5 8 3 0 , yiiZQm.m'mSJS.ii 0 i>'jN§ 

mm(2\)(r>m)t:WM^'^tzy)mp>mmu 
m^{^s-3)aMm:Wii%mzmm^Lx. -trnxu^ 

miM^'thbti.^z. S[fiPS#(71)S:W1«L-CA' 

J: 0 t^ttJi, mm(2\)(r>m)iimm^^fz^ 
mmm!M^{^-^)<nlmm^m\izwmLx. 

)^UXU}S,mm^^hbtUz. aE«PS#(71)S: 

40 ( 0 1 5 9 3 ^iJ, *aiPiaScO0r^iaS{i. 

HiitcJ: *)^tzm 1 1 tc:^M«{c»-:Jt^T«i^<5>^i. 
!>. 

[0 1 6 03 (SSI 2$iJ») mi 2SiJfflm. 11*512 
t^S»Jffll^S*«ff3SiH»T'*'). *APiaS-feyi;-(T 

SI) x-i^^Ltz^xu^j^iizm^wx , j^APiasa 

[ 0 1 6 1 3 -5* 0. 7KAP^*MN$v>t BESI 
<a(21)tfOSg:/3^}i^-$-e-;t ')S^«ajaJ5g#(EV-3)<Ol3 

50 ttttc. crdMlE#(71)S:©JffllLTA-^>'N':^*Si£rjS 
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1) Ofig^i Sr JiSD^ -ar/i 0 #»Sill^5S# (EV-3) c^gBJSiSr 
it?,. 

[ 0 1 6 2 ] -m 1 O^mi 2$ijffl)c7)3ai|- 
[0163] 

mi2i,z7p-txoi,z, ru-h^-^mm^)b^ 
mzim^f"^^ A';^iiiS5(72)*jg{t iicox'h i . 

:i(nJUJ^xmmi2)i,z{i. nyhn-^d) [zim^ 

c 01 6 4 ] ^<r)m.<r>mmi. mmm 1 1 utt^o 
x\ ^(mmt'^mt, 

[0166] ^rfe. m2 5-m2 6Sl|ffllT'{iV>1^t. 

mmtm-t ) m^mz^j::i> x d izsmmaDm 

[0167] {m2 5Mm) f^2 5Mmii.tmm2 5 
iz%mm^m<n o mmx-h o , SHias-fe y-t as 
5) xmtiiLtzimru-h{?) ff)7i(.mmi^mifim. 

^■riiicox'hh. 

[ 0 1 6 8 ] 0 , imru- h (p) (r>mmmm. 

iz^itfz*)J'»^(n)X'c7)mm&t:i^^ < Lfz'OlX. 

mLx^^^/-^xi^imMiim^ith. miz^ Aimm 

SriSTS-yr^c '9^fiS(ll)T<7)jDfifiS-^>^r< Ltz 0 L 

mm txfUJ-^x-i^ms.im'M^ith . 

[0 16 9] (S2 6SlJffll) m2 6$iJWi, If*3l2 6 
«!tBL!t*aiPfflJS**Bir®aStc^r*J:d{=. *APa 

mxf^<^^-^x}mm.^mm-h^(r>x'hh. 
[ 0 1 7 0 ] 0, ■^^um.tm^m&i. o t/h? 

v^fc^Ji. ^y7-(32)ofig:JjS:«:^;$-*^cO^^(ll) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] After this invention relates to a freezer and cools water to a supercooling 
condition especially, it cancels this supercooling condition, generates slurry-like ice, and relates to 
suitable control to the ice thermal storage equipment which uses this ice as a heat sink. 
[0002] 

[Description of the Prior Art] Conventionally, ice thermal storage equipment equipped with the 
refrigerant circulator which connects a compressor, a condenser, an expansion device, and the 
refrigerant side heat exchange section of a supercooling heat exchanger in order by refrigerant piping, 
and changes, and the water cycle circuit which connects a heat storage tank, the water side heat 
exchange section of a supercooling heat exchanger, and the supercooling dissolution section in order by 
water piping, and changes is known as indicated by JP,4-25 1 1 77,A. 

[0003] As ice-making actuation of this kind of ice thermal storage equipment, in the water side heat 
exchange section of a supercooling heat exchanger, heat exchange of the water picked out from the heat 
storage tank to water piping is carried out to the refrigerant of the refrigerant side heat exchange section, 
it is cooled to a supercooling condition, this supercooling condition is canceled in the supercooling 
dissolution section, and slurry-like ice is generated. And this ice is supplied and stored in a heat storage 
tank. 

[0004] Moreover, in case indoor air conditioning is performed using the cold energy of the ice stored by 
this heat storage tank, a water cycle circuit is made to circulate through the cold water cooled on ice, and 
in a supercooling heat exchanger, heat exchange of the regurgitation refrigerant from a compressor is 
carried out to the cold water which flows the accumulation medium heat exchange section, and it is 
made to condense. And after decompressing this condensed refrigerant, it is made to evaporate in the 
heat exchanger installed indoors, and indoor air is cooled. 

[0005] By the way, generally the above-mentioned supercooling heat exchanger consists of heat 
exchangers of shell and a tube mold. That is, by holding two or more heat exhanger tubes in cylinder- 
like shell, pouring water inside a heat exhanger tube and pouring a refrigerant outside, respectively, it is 
constituted so that heat exchange may be performed among both fluids. Moreover, if it is in this kind of 
heat exchanger, when the supercooling condition of water is solved within a heat exhanger tube, there is 
a possibility that a heat exhanger tube may be damaged by the cubical expansion of water, therefore — 
setting up the thickness of a heat exhanger tube greatly, in order to prevent breakage of a heat exhanger 
tube ****-- the interior - deformation ~ the easy bar made of resin is inserted and absorption of the 
above-mentioned cubical expansion is enabled according to deformation of a bar. 
[0006] However, in order to set up the cooling engine performance highly, setting up the thickness of a 
heat exhanger tube greatly, or securing sufficient amount of water from inserting the bar in the interior 
in this way, the heat exchanger needed to be enlarged, and in connection with this, enlargement of ice 
thermal storage equipment itself was caused. 

[0007] Therefore, in shell and a tube mold heat exchanger, there was a limitation on structure to a 
miniaturization. 

[0008] On the other hand, the plate type heat exchanger is known as a compact and a highly efficient 
heat exchanger, this invention persons examined using this plate type heat exchanger as a heat 
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exchanger for supercooling water generation. 
[0009] 

[Problem(s) to be Solved by the Invention] This plate type heat exchanger is excellent in the heat 
transfer engine performance, and may cool water beyond the need, and supercooling water freezes it 
within a heat exchanger, and it may cause lock out of water passage. 

[0010] In on the other hand, having made whenever [ supercooling ] small, in order [ the ] to prevent 
freezing, the generative capacity of supercooling water is not fully obtained and cannot use effectively 
high performance of plate type heat exchanger original. 

[001 1] Therefore, conventionally, in the plate type heat exchanger, an appearance of a completely new 
control means was desired so that the supercooling condition of water might not be solved within a heat 
exchanger. 

[0012] It is in this invention being made in view of this point, and the place made into the purpose 
stabilizing the supercooling condition of the water in a heat exchanger, preventing lock out of water 
passage, and improving the dependability of supercooling water generation. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention persons 
discovered that the plate wall surface temperature Ts could formulize by the rate of flow U of water, 
inlet temperature Ti, outlet temperature To, and passage die-length L from the supercooling water 
generation trial in a plate type heat exchanger. That is, the following formula was drawn. 
[0014]Ts=f(U,Ti,To,L) 

As for the wall surface temperature Ts, in a fixed case, from an upper type, the rate of flow U and 
passage die-length L will become settled in inlet temperature Ti and outlet temperature To, for example. 
[0015] When there is relation with close freezing and wall surface temperature Ts of supercooling water 
on the other hand, for example, passage die-length L is set constant, the relation of the wall surface 
temperature and freezing to each rate of flow U comes to be shovm in drawing 5 . Therefore, freezing 
within a heat exchanger is certainly avoidable by controlling the wall surface temperature Ts according 
to the rate of flow U. 

[0016] Then, this invention is made to control so that the wall surface temperature, the water inlet 
temperature, the water outlet temperature, cooling-medium inlet temperature, or cooling-medium outlet 
temperature of a plate becomes a predetermined value. 

[0017] It is the freezer specifically equipped with the plate type heat exchanger (50) which invention 
according to claim 1 makes carry out heat exchange of a cooling medium and the water, and changes 
this water into a supercooling condition. While adjusting so that the water rate of flow in the above- 
mentioned plate type heat exchanger (50) may become a predetermined value Plate of the above- 
mentioned plate type heat exchanger (50) (P) Suppose that it has the control means which adjusts the 
cooling-medium inlet temperature of this plate type heat exchanger (50) so that wall surface temperature 
may turn into predetermined temperature. 

[0018] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0019] Invention according to claim 2 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While you adjust so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value, suppose that it has the control means 
which adjusts the cooling-medium inlet temperature of this plate type heat exchanger (50) so that the 
water outlet temperature of the above-mentioned plate type heat exchanger (50) may turn into 
predetermined temperature. 

[0020] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0021] Invention according to claim 3 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition, and while adjusting so that the water rate of flow in the above-mentioned 
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plate type heat exchanger (50) may become a predetermined value, it decides to have the control means 
which adjusts the cooling-medium inlet temperature of this plate type heat exchanger (50) based on the 
water inlet temperature of the above-mentioned plate type heat exchanger (50). 
[0022] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0023] Invention according to claim 4 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjusting so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value Plate of the above-mentioned plate 
type heat exchanger (50) (?) Suppose that it has the control means which adjusts the cooling-medium 
inlet temperature and the cooling-medium flow rate of this plate type heat exchanger (50) so that wall 
surface temperature may tum into predetermined temperature. 

[0024] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0025] Invention according to claim 5 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjusting so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value Suppose that it has the control means 
which adjusts the cooling-medium inlet temperature and the cooling-medium flow rate of this plate type 
heat exchanger (50) so that the water outlet temperature of the above-mentioned plate type heat 
exchanger (50) may tum into predetermined temperature. 

[0026] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 

is stabilized and is generated. 

[0027] Invention according to claim 6 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While you adjust so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value, suppose that it has the control means 
which adjusts the cooling-medium inlet temperature and the cooling-medium flow rate of this plate type 
heat exchanger (50) based on the water inlet temperature of the above-mentioned plate type heat 
exchanger (50). 

[0028] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0029] Invention according to claim 7 is the fi-eezer equipped with the plate type heat exchanger (50) * 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. To the above-mentioned plate type heat exchanger (50) Plate (P) The 
water number-of-passes adjustment device (63) which adjusts the number of the water passage (56) 
where water actually flows on the occasion of heat exchange among two or more water passage formed 
in between is prepared. It is a plate (P), while adjusting so that the water rate of flow in the above- 
mentioned plate type heat exchanger (50) may become a predetermined value. Suppose that it has the 
control means which adjusts the cooling-medium inlet temperature and the water number of passes of 
this plate type heat exchanger (50) so that wall surface temperature may tum into predetermined 
temperature. 

[0030] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[003 1] Invention according to claim 8 is the fi-eezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. To the above-mentioned plate type heat exchanger (50) Plate (P) The 
w ater number-of-passes adjustment device (63) which adjusts the number of the water passage (56) 
wKgrej^^aleL actually flows on th e occasion of heat exchange-mrieSg^j^^ water passage formed 

in between is prepared. While adjustmg'l GT lt ar ih ^ ^ above-mentioned plate type " 
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heat exchanger (50) may become a predetermmed value Suppose that it has the control means which 
adjusts the cooling-medium inlet temperature and the water number of passes of this plate type heat 
exchanger (50) so that the water outlet temperature of the above-mentioned plate type heat exchanger 
(50) may tum into predetermined temperature. 

[0032] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercoolmg water of whenever [ supercooling ] 
is stabilized and is generated. 

[0033] Invention according to claim 9 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. To the above-mentioned plate type heat exchanger (50) Plate (P) The 
water number-of-passes adjustment device (63) which adjusts the number of the water passage (56) 
where water actually flows on the occasion of heat exchange among two or more water passage formed 
in between is prepared. While adjusting so that the water rate of flow in the above-mentioned plate type 
heat exchanger (50) may become a predetermined value Suppose that it has the control means which 
adjusts the cooling-medium inlet temperature and the water number of passes of this plate type heat 
exchanger (50) so that the water inlet temperature of the above-mentioned plate type heat exchanger 
(50) may tum into predetermined temperature. 

[0034] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0035] Invention according to claim 10 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (70) of water is established in the above-mentioned 
plate type heat exchanger (50) and juxtaposition. Water is distributed so that the water rate of flow of the 
above-mentioned plate type heat exchanger (50) may become a predetermined value, the bypass of the 
above-mentioned bypass circuit (70), while adjusting so that the sum total with amount of water may 
become a predetermined value plate (P) of the above-mentioned plate type heat exchanger (50) wall 
surface temperature tums into predetermined temperature ~ as - the cooling-medium inlet temperature 
of this plate type heat exchanger (50), and a bypass ~ suppose that it has the control means which 
adjusts amount of water. 

[0036] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0037] Invention according to claim 1 1 is the fi-eezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (70) of water is established in the above-mentioned 
plate type heat exchanger (50) and juxtaposition. Water is distributed so that the water rate of flow 
which flows the above-mentioned plate type heat exchanger (50) may become a predetermined value, 
the bypass which flows the above-mentioned bypass circuit (70), while adjusting so that the sum total 
with amount of water may become a predetermined value the water outlet temperature of the above- 
mentioned plate type heat exchanger (50) tums into predetermined temperature — as — the cooling- 
medium inlet temperature of this plate type heat exchanger (50), and a bypass - suppose that it has the 
control means which adjusts amount of water. 

[0038] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 

is stabilized and is generated. 

[0039] Invention according to claim 12 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (70) of water is established in the above-mentioned 
plate type heat exchanger (50) and juxtaposition. Water is distributed so that the water rate of flow 
which flows the above-mentioned plate type heat exchanger (50) may become a predetermined value, 
the bypass which flows the above-mentioned bypass circuit (70), while adjusting so that the sum total 
with amount of water may become a predetermined value the water inlet temperature of the above- 
mentioned plate type heat exchanger (50) — being based ~ the cooling-medium inlet temperature of this 
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plate type heat exchanger (50), and a bypass ~ suppose that it has the control means which adjusts 
amount of water. 

[0040] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0041] Invention according to claim 13 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is the direction 
of passage (X) of water passage (56). Two or more water input (WIl, WI2) Or two or more water tap 
holes (WOl, W02) While being prepared This water input (WIl, WI2) And water tap hole (WOl, 
W02) A water passage major key ready means (82) to choose and to adjust the die length of water 
passage (56) is established. While adjusting so that the water rate of flow in the above-mentioned plate 
type heat exchanger (50) may become a predetermined value Plate of the above-mentioned plate type 
heat exchanger (50) (P) Suppose that it has the control means which adjusts the die length of the water 
passage (56) of this plate type heat exchanger (50) so that wall surface temperature may turn into 
predetermined temperature. 

[0042] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0043] Invention according to claim 14 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is the direction 
of passage (X) of water passage (56). Two or more water input (WIl, WI2) Or two or more water tap 
holes (WOl, W02) While being prepared This water input (WIl, WI2) And water tap hole (WOl, 
W02) A water passage major key ready means (82) to choose and to adjust the die length of water 
passage (56) is established. While you adjust so that the water rate of flow in the above-mentioned plate 
type heat exchanger (50) may become a predetermined value, suppose that it has the control means 
which adjusts the die length of the water passage (56) of this plate type heat exchanger (50) so that the 
water outlet temperature of the above-mentioned plate type heat exchanger (50) may turn into 
predetermined temperature. 

[0044] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0045] Invention according to claim 15 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is the direction 
of passage (X) of water passage (56). Two or more water input (WI 1 , WI2) Or two or more water tap 
holes (WOl, W02) While being prepared This water input (WIl, WI2) And water tap hole (WOl, 
W02) A water passage major key ready means (82) to choose and to adjust the die length of water 
passage (56) is established. While you adjust so that the water rate of flow in the above-mentioned plate 
type heat exchanger (50) may become a predetermined value, suppose that it has the control means 
which adjusts the die length of the water passage (56) of this plate type heat exchanger (50) based on the 
water inlet temperature of the above-mentioned plate type heat exchanger (50). 
[0046] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0047] Invention according to claim 16 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (70) of water is established in the above-mentioned 
plate type heat exchanger (50) and juxtaposition. To the above-mentioned plate type heat exchanger (50) 
The direction of passage of water passage (56) (X) Two or more water input (WIl, WI2) Or two or more 
water tap holes (WOl, W02) While being prepared This water input (WIl, WI2) Or water tap hole 
(WOl, W02) A water passage major key ready means (82) to choose and to adjust the die length of 
water passage (56) is established. While adjusting so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value plate (P) of the above-mentioned 
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plate type heat exchanger (50) wall surface temperature turns into predetermined temperature — as - a 
bypass - suppose that it has the control means which adjusts the die length of the water passage (56) of 
amount of water and this plate type heat exchanger (50). 

[0048] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0049] Invention according to claim 17 is the freezer equipped with the plate type heat exchanger which 
is made to carry out heat exchange of a cooling medium and the water, and changes this water into a 
supercooling condition. The bypass circuit (70) of water is established in the above-mentioned plate type 
heat exchanger (50) and juxtaposition. To the above-mentioned plate type heat exchanger (50) The 
direction of passage of water passage (56) (X) Two or more water input (WIl, WI2) Or two or more 
water tap holes (WOl, W02) While being prepared This water input (WIl, WI2) Or water tap hole 
(WOl, W02) A water passage major key ready means (82) to choose and to adjust the die length of 
water passage (56) is established. While adjusting so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value the water outlet temperature of the 
above-mentioned plate type heat exchanger (50) turns into predetermined temperature - as — a bypass — 
suppose that it has the control means which adjusts the die length of the water passage (56) of amount of 
water and this plate type heat exchanger (50). 

[0050] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[005 1] Invention according to claim 1 8 is the freezer equipped with the plate type heat exchanger which 
is made to carry out heat exchange of a cooling medium and the water, and changes this water into a 
supercooling condition. The bypass circuit (70) of water is established in the above-mentioned plate type 
heat exchanger (50) and juxtaposition. To the above-mentioned plate type heat exchanger (50) The 
direction of passage of water passage (56) (X) Two or more water input (WIl, WI2) Or two or more 
water tap holes (WOl, W02) While being prepared This water input (WIl, WI2) Or water tap hole 
(WOl, W02) A water passage major key ready means (82) to choose and to adjust the die length of 
water passage (56) is established. While adjusting so that the water rate of flow in the above-mentioned 
plate type heat exchanger (50) may become a predetermined value the water inlet temperature of the 
above-mentioned plate type heat exchanger (50) ~ being based - a bypass - suppose that it has the 
control means which adjusts the die length of the water passage (56) of amoimt of water and this plate 
type heat exchanger (50). 

[0052] The high supercooling water of whenever [ supercooling ] is stabilized and is generated by the 
above-mentioned invention specification matter. 

[0053] Invention according to claim 19 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjusting so that the flow rate and temperature per one pass of a 
cooling medium of the above-mentioned plate type heat exchanger (50) may become a predetermined 
value Plate of the above-mentioned plate type heat exchanger (50) (P) Suppose that it has the control 
means which adjusts the water inlet temperature of this plate type heat exchanger (50) so that wall 
surface temperature may turn into predetermined temperature. 

[0054] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0055] Invention according to claim 20 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjusting so that the flow rate and temperature per one pass of a 
cooling medium of the above-mentioned plate type heat exchanger (50) may become a predetermined 
value Suppose that it has the control means which adjusts the water inlet temperature of this plate type 
heat exchanger (50) so that the water outlet temperature of the above-mentioned plate type heat 
exchanger (50) may become a predetermined value. 

[0056] Water outlet temperature is maintained by predetermined temperature according to the above- 
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mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 

is stabilized and is generated, 

[0057] Invention according to claim 21 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjusting so that the flow rate and temperature per one pass of a 
cooling medium of the above-mentioned plate type heat exchanger (50) may become a predetermined 
value Plate of the above-mentioned plate type heat exchanger (50) (P) Suppose that it has the control 
means which adjusts the water inlet temperature and the water rate of flow of this plate type heat 
exchanger (50) so that wall surface temperature may txim into predetermined temperature. 
[0058] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0059] Invention according to claim 22 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. While adjustmg so that the flow rate and temperature per one pass of a 
cooling medium of the above-mentioned plate type heat exchanger (50) may become a predetermined 
value Suppose that the water inlet temperature and the water rate of flow of this plate type heat 
exchanger (50) are adjusted so that the water outlet temperature of the above-mentioned plate type heat 
exchanger (50) may become a predetermined value. 

[0060] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0061] Invention according to claim 23 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is a plate (P). 
The water number-of-passes adjustment device (63) which adjusts the number of the water passage (56) 
where water actually flows on the occasion of heat exchange among two or more water passage formed 
in between is prepared. While adjusting so that the flow rate and temperature per one pass of a cooling 
medium of the above-mentioned plate type heat exchanger (50) may become a predetermined value 
Plate of the above-mentioned plate type heat exchanger (50) (P) Suppose that it has the control means 
which adjusts the water inlet temperature and the water number of passes of this plate type heat 
exchanger (50) so that wall surface temperature may tum into predetermined temperature. 
[0062] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0063] Invention according to claim 24 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is a plate (P). 
The water number-of-pas sesai^ ustment d evi ce (63) which adjusts the number of the water passage (56) 
where water actually flows on the occasion of heat exchange among two or more water passage formed 
in between is prepared. While adjusting so that the flow rate and temperature per one pass of a cooling 
medium of the above-mentioned plate type heat exchanger (50) may become a predetermined value 



passes'grniis plate type heat exchanger (50) so that the water outlet temperature of the aPove-mentioned 
plate tvpe heat exchanger (50) mav tum into predetermined temperature. ^ 

[0064] ^at er outleUemperature is maintained by predetermined temperature according ttU be-abo^^- 
mentione Hlnvention sp ecifkatioa matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0065] Invention according to claim 25 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (72) of a cooling medium is established in the above- 
mentioned plate type heat exchanger (50) and juxtaposition. The flow rate and temperature of the 
cooling medium of the above-mentioned plate type heat exchanger (50), While adjusting so that the sum 
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total with the bypass flow rate of the above-mentioned bypass circuit may become a predetermined 

value Plate of the above-mentioned plate type heat exchanger (50) (P) Suppose that it has the control 

means which adjusts the water inlet temperature and the bypass flow rate of this plate type heat 

exchanger (50) so that wall surface temperature may turn into predetermined temperature. 

[0066] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 

is maintained by predetermined temperature, and the high supercooling water of whenever 

[ supercooling ] is stabilized and is generated. 

[0067] Invention according to claim 26 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (72) of a cooling medium is established in the above- 
mentioned plate type heat exchanger (50) and juxtaposition. The flow rate and temperature of the 
cooling medium of the above-mentioned plate type heat exchanger (50), While adjusting so that the svmi 
total with the bypass flow rate of the above-mentioned bypass circuit may become a predetermined 
value Suppose that it has the control means which adjusts the water inlet temperature and the bypass 
flow rate of this plate type heat exchanger (50) so that the water outlet temperature of the above- 
mentioned plate type heat exchanger (50) may turn into predetermined temperature. 
[0068] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0069] Invention according to claim 27 is the fi-eezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooli ng conditio n. In the above-^mentioned plate type heat exchanger (50), it is the direction 
of passage (X) ^ cooling-medium passage (571 )Two or more cooling-medium input (RIl, RI2) Or two 
or more coolin^Riedium tap holes (ROl, R02) While being prepared This cooling-medium input (RIl, 
RI2) And cooling-medium tap hole (ROl, R02) A cooling-medium passage major key ready means (92) 
to choose and to adjust the die length of cooling-medium passage (57) is established. While adjusting so 
that the flow rate and temperature of a cooling medium of the above-mentioned plate type heat 
exchanger (50) may become a predetermined value Plate of the above-mentioned plate type heat 
exchanger (50) (P) Suppose that it has the control means which adjusts the die length of the cooling- 
medium passage (57) of this plate type heat exchanger (50) so that wall surface temperature may tum 
into predetermined temperature. 

[0070] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0071] Invention according to claim 28 is the fi-eezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling mediimi and the water, and changes this water 
into a supercooling condition. In the above-mentioned plate type heat exchanger (50), it is the direction 
of passage (X) of cooling-medium passage (57). Two or more cooling-medium input (RIl, RI2) Or two 
or more cooling-medium tap holes (ROl, R02) While being prepared This cooling-medium input (RIl, 
RI2) And cooling-medium tap hole (ROl, R02) A cooling-medium passage major key ready means (92) 
to choose and to adjust the die length of cooling-medium passage (57) is established. While adjusting so 
that the flow rate and temperature of a cooling medium of the above-mentioned plate type heat 
exchanger (50) may become a predetermined value Suppose that it has the control means which adjusts 
the die length of the cooling-medium passage (57) of this plate type heat exchanger (50) so that the 
water outlet temperature of the above-mentioned plate type heat exchanger (50) may txirn into 
predetermined temperature. 

[0072] Water outlet temperature is maintained by predetermined temperature accordmg to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0073] Invention according to claim 29 is the freezer equipped with the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (72) of a cooling medium is established in the above- 
mentioned plate type heat exchanger (50) and juxtaposition. To the above-mentioned plate type heat 
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exchanger (50) The dkection of passage of cooling-medium passage (57) (X) Two or more cooling- 
medium input (RIl, RI2) Or two or more cooling-medium tap holes (ROl, R02) While being prepared 
This cooling-medium input (RIl, RI2) And cooling-medium tap hole (ROl, R02) A cooling-medium 
passage major key ready means (92) to choose and to adjust the die length of cooling-medium passage 
(57) is established. While adjusting so that the flow rate and temperature of a cooling medium of the 
above-mentioned plate type heat exchanger (50) may become a predetermined value Plate of the above- 
mentioned plate type heat exchanger (50) (P) Suppose that it has the control means which adjusts the die 
length of the cooling-medium passage (57) of a bypass flow rate and this plate type heat exchanger (50) 
so that wall surface temperature may turn into predetermined temperature. 

[0074] By the above-mentioned invention specification matter, it is a plate (P). Wall surface temperature 
is maintained by predetermined temperature, and the high supercooling water of whenever 
[ supercooling ] is stabilized and is generated. 

[0075] Invention according to claim 30 is the freezer equipped v^th the plate type heat exchanger (50) 
which is made to carry out heat exchange of a cooling medium and the water, and changes this water 
into a supercooling condition. The bypass circuit (72) of a cooling medium is established in the above- 
mentioned plate type heat exchanger (50) and juxtaposition. To the above-mentioned plate type heat 
exchanger (50) The direction of passage of cooling-medium passage (57) (X) Two or more cooling- 
medium input (RIl, RI2) Or two or more cooling-medium tap holes (ROl, R02) While being prepared 
This cooling-medium input (RIl, RI2) And cooling-medium tap hole (ROl, R02) A cooling-medium 
passage major key ready means (92) to choose and to adjust the die length of cooling-medium passage 
(57) is established. While adjusting so that the flow rate and temperature of a cooling medium of the 
above-mentioned plate type heat exchanger (50) may become a predetermined value Suppose that it has 
the control means which adjusts the die length of the cooling-medium passage (57) of a bypass flow rate 
and this plate type heat exchanger (50) so that the water outlet temperature of the above-mentioned plate 
type heat exchanger (50) may turn into predetermined temperature. 

[0076] Water outlet temperature is maintained by predetermined temperature according to the above- 
mentioned invention specification matter, and the high supercooling water of whenever [ supercooling ] 
is stabilized and is generated. 

[0077] Invention according to claim 31 is set to claims 1, 4, 7, 10, 13, 16, 19, 21, 23, 25, and 27 or the 
freezer of any one publication of 29. Plate of a plate type heat exchanger (50) (P) About wall surface 
temperature (Ts), they are water inlet temperature (Twi), water outlet temperature (Two), and water 
passage die lengtih (L). And suppose that it computes from the wall surface temperature formula which 
consists of the water rate of flow (Uw). 

[0078] the above-mentioned invention specification matter - water inlet temperature (Twi), water outlet 
temperature (Two), and water passage die length (L) and the thing for which the water rate of flow (Uw) 
is detected - plate (P) Wall surface temperature is searched for. Therefore, plate (P) Even if it does not 
carry out direct detection of the wall surface temperature, it is controllable on the basis of wall surface 
temperature. 
[0079] 

[The gestalt 1 of implementation of invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. 

[0080] - As shown in configuration- drawing 1 of a conditioner (40), the freezer concerning this 

operation gestah is a conditioner (40) equipped with ice thermal storage equipment. First, the refrigerant 

circuit (20) and water circuit (30) of a conditioner (40) are explained, and the plate type heat exchanger 

(50) as a heat exchanger for supercooling water generation is explained after that. 

[0081] As shown in drawing 1 , the refrigerant circuit (20) is equipped with the main coolant circuit 

(27), the accumulation refrigerant circuit (2a), and a seed ice generation circuit (2b) and a hot gas circuit 

(2c). 

[0082] A compressor (21), a 4 way change-over valve (22), an outdoor heat exchanger (23), an outdoor 
electric expansion valve (EV-1), an indoor electric expansion valve (EV-2), indoor heat exchanger (24), 
and an accumulator (25) are connected through refrigerant piping (26), and the main coolant circuit (27) 
is constituted by the closed circuit which can be operated reversible. A compressor (21) is a compressor 
in which capacity change is free, and is a controller (1). The capacity is controlled. 
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[0083] An accumulation refrigerant circuit (2a) is a circuit through which a refrigerant circulates at the 
time of cold accumulation operation mentioned later and air conditioning operation of cold 
accumulation use etc. While connecting between an outdoor heat exchanger (23) and an indoor electric 
expansion valve (EV-2) and connecting an end with an other end 4 way change-over valve (22) between 
accumulators (25) It connects in order and the 1st solenoid valve (SV-1), a preheater (1 1), an 
accumulation electric expansion valve (EV-3), the main heat exchanger slack plate type heat exchanger 
(50), and the 2nd solenoid valve (SV-2) are constituted. 

[0084] A seed ice generation circuit (2b) is a circuit for generating a seed ice to the water piping (35) 
wall of a water circuit (30). While an end is connected between the preheaters (11) and accumulation 
electric expansion valves (EV-3) in an accumulation refrigerant circuit (2a) and the other end is 
connected between a plate type heat exchanger (50) and the 2nd solenoid valve (SV-2) It connects in 
order and the 1st capillary tube (CP-1) and a seed ice maker (13) are constituted. Attachment 
immobilization of the seed ice maker (13) is carried out at water piping (35) of a water circuit (30). 
[0085] A hot gas circuit (2c) is a circuit which supplies an elevated-temperature refrigerant to an ice 
progress prevention machine (61). While an end is connected between a 4 way change-over valve (22) 
and an outdoor heat exchanger (23) and the other end is connected between an outdoor electric 
expansion valve (EV-1) and the 1st solenoid valve (SV-1), it connects in order and the 3rd solenoid 
valve (SV-3) and an ice progress prevention machine (61) are constituted. An ice progress prevention 
machine (61) is a device by which the ice generated with the seed ice maker (13) prevents progressing 
into a plate type heat exchanger (50), and consists of a kind of double pipe exchangers which heat the 
water which flows the inside with the elevated-temperature refrigerant which flows out$ide. 
[0086] On the other hand, as shovm in drawing 2 , the water side heat exchange section of a heat storage 
tank (3 1), a pump (32), a preheater (1 1), a mixer (33), and a plate type heat exchanger (50) and the 
supercooling dissolution section (34) are connected by water piping (35),' and the water circuit (30) is 
constituted. The flowmeter (36) which detects the flow rate of water is formed in water piping (35) of 
the upstream of a plate type heat exchanger (50). A pump (32) is a pump in which capacity change is 
free, and is a controller (1). The capacity is controlled. 

[0087] A seed ice maker (13) is located in the downstream of a plate type heat exchanger (50), is 
attached in water piping (35), forms into cooling ice some water which flows water piping (35) with the 
refrigerant which flows a refrigerant circuit (20), and it is constituted so that it may supply toward the 
supercooling dissolution section (34) by making it into a seed ice. 

[0088] A mixer (33) and the supercooling dissolution section (34) all consist of a bell shape container, 
and they are constituted so that the water introduced into the tangential direction may serve as a 
revolution style. And while a mixer (33) agitates the water and ice which were heated with the preheater 
(11) and icy fiision is promoted, the supercooling dissolution section (34) is constituted so that the seed 
ice generated with the seed ice maker (13) and the supercooling water generated by the plate type heat 
exchanger (50) may be agitated and a supercooling condition may be canceled. 
[0089] The compressor (21) of a refrigerant circuit (20), each expansion valve (EV-1 -EV-3), each 
solenoid valve (SV-1, SV-3), and the pump (32) of a water circuit (30) mind the signal line which is not 
illustrated, and are a controller (1). It connects electrically and is this controller (1). It is controlled based 
on the below-mentioned control approach. 

[0090] As shown in drawing 3 , plate type heat exchangers (50) are two or more heat transfer plates (P) 
between two frames. A laminating is carried out, it changes and water installation piping (51), water 
derivation piping (52), refrigerant installation piping (53), and refrigerant derivation piping (54) are 
connected to one frame (55). As shown in drawing 4 , it is a heat transfer plate (P). In between, water 
passage (56) and refrigerant passage (57) are formed by turns. 

[0091] In water installation piping (51), it is a water inlet temperature sensor (TSl). In water derivation 
piping (52), it is a water outlet temperature sensor (TS2). In refrigerant installation piping (53), it is a 
refrigerant inlet temperature sensor (TS3). In refiigerant derivation piping (54), it is a refrigerant outlet 
temperature sensor (TS4). It is attached, respectively, moreover, heat transfer plate (P) located in the 
core of a plate type heat exchanger (50) **** ~ the wall surface which faces water passage (56) ~ wall 
surface temperature sensor (TS5) It is prepared. These temperature sensors (TS1-TS5) are the above- 
mentioned controllers (1). It connects. 
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[0092] - Explain cold accumulation operation of - conditioner (40) of a conditioner (40) of operation. 
Cold accumulation operation is operation which uses as slurry-like ice the supercooling water generated 
by the plate type heat exchanger (50), and is stored in a heat storage tank (31). 
[0093] A 4 way change-over valve (22) is set to the continuous-line side of drawing 1 . While an 
accumulation electric expansion valve (EV-3) is adjusted to predetermined opening, an outdoor electric 
expansion valve (EV-1) and an indoor electric expansion valve (EV-2) are closed. Opening of the 1st 
solenoid valve (SV-1), the 2nd solenoid valve (SV-2), and the 3rd solenoid valve (SV-3) is carried out. 
[0094] In this condition, after breathing out a refrigerant from a compressor (21) and condensing it by 
the outdoor heat exchanger (23), it is decompressed by the accumulation electric expansion valve (EV- 
3), evaporates in a plate type heat exchanger (50), and cools water in a refrigerant circuit (20). Then, the 
refrigerant which flowed out the plate type heat exchanger (50) is inhaled by the compressor (21) 
through an accumulator (25). 

[0095] Moreover, some elevated-temperature refrigerants which passed the 4 way change-over valve 
(22) are shunted, and it flows into a hot gas circuit (2c). This refrigerant heats the water of a water 
circuit (30) with an ice progress prevention vessel (61), and prevents progress growth of the ice which 
goes to a plate type heat exchanger (50) from a seed ice maker (13). 

[0096] Some refrigerants which flowed into the accumulation refrigerant circuit (2a) are shunted toward 
a seed ice generation circuit (2b) by the upstream of an accumulation electric expansion valve (EV-3), 
and after decompressing by the 1st capillary tube (CP-1), it evaporates with a seed ice maker (13). 
Consequently, the water which flows water piping (35) is cooled and a seed ice is generated to the 
intemal surface of water piping (35). 

[0097] On the other hand, in a water circuit (30), water circulates by making a pump (32) drive. After 
the water which flowed out of the heat storage tank (3 1) is heated with a preheater (11) through a pump 
(32), it is agitated with a mixer (33). Then, it is cooled by the plate type heat exchanger (50), and this 
water will be in a predetermined supercooling condition, and will flow out a plate type heat exchanger 
(50). And it is further cooled with a seed ice maker (13), and the water of a supercooling condition 
generates a seed ice to the intemal surface of water piping (35). Then, an ice nucleus is generated around 
tills seed ice, and the supercooling water containing an ice nucleus is supplied to the supercooling 
dissolution section (34). It sets in the supercooling dissolution section (34), an ice nucleus and 
supercooling water are agitated and mixed, the ice of the shape of surra ** - for accumulation is 
generated, and it is collected by the heat storage tank (31). 

[0098] - Explain control - of a conditioner (40), next control of the conditioner (40) conceming this 

invention. 

[0099] In this conditioner (40), any following one of the 1st - the 6th control is performed. 
[0100] Although, as for each of the 1st - 6th control, the water rate of flow is adjusted so that the water 
rate of flow of water passage (56) inay become a predetermined value, the adjustment is performed by 
controlling the capacity of a pump (32) so that the water flow rate detected with the flowmeter (36) 
becomes a predetermined value. That is, when a water flow rate is smaller than a predetermined value, 
the capacity of a pump (32) is increased, and conversely, when a water flow rate is larger than a 
predetermined value, the capacity of a pump (32) is decreased. 

[0101] (The 1st control) The 1st control is a wall surface temperature sensor (TS5), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 1 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Detected heat 
transfer plate (P) Refrigerant inlet temperature is adjusted so that whenever [ water side-attachment-wall 
surface temperature ] may turn into predetermined temperature. In each control explained below, 
predetermined temperature is minimum temperature which the supercooling condition of supercooling 
water does not cancel, and is temperature beforehand set up according to each plate type heat exchanger 
(50) based on an experiment, simulation, etc. 

[0102] Specifically, it is a heat transfer plate (P). When whenever [ water side-attachment-wall surface 
temperature ] is smaller than predetermined temperature, the capacity of a compressor (21) is decreased, 
or the opening of an accumulation electric expansion valve (EV-3) is opened, it controls in feeling, and 
refrigerant inlet temperature is raised. On the contrary, when whenever [ water side-attachment- wall 
surface temperature ] is larger than predetermined temperature, the capacity of a compressor (21) is 
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increased, or the opening of an accumulation electric expansion valve (EV-3) is extracted, it is made 
feeling, and refrigerant inlet temperature is decreased. 

[0103] By this, if it is in the state point A when the wall surface temperature Ts is snialler than 
predetermined temperature as shown in drawing 5 , by raising refrigerant inlet temperature, the wall 
surface temperature Ts rises and it shifts to the state point C which is in a suitable condition. On the 
other hand, if it is in the state point B when the wall surface temperature Ts is larger than predetermined 
temperature, by reducing refrigerant inlet temperature, the wall surface temperature Ts falls and it shifts 
to a state point C. Here, a state point C is in the condition belonging to the suitable field RG 1. The 
suitable field RG 1 is a field showing the condition of freezing not taking place and having whenever 
[ sufficient supercooling ]. On the other hand, a field RG 2 is a high field of possibility that a 
supercooling condition will be solved and freezing will take place, and although, as for a field RG 3, 
freezing does not take place, it is a field which caimot be said to be sufficiently large [ whenever / 
supercooling]. 

[0104] (The 2nd control) The 2nd control is a water outlet temperature sensor (TS2), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 2 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Refrigerant inlet 
temperature is adjusted so that the detected water outlet temperature may tum into predetermined 
temperature. 

[0105] When water outlet temperature is smaller than predetermined temperature, the capacity of a 
compressor (21) is decreased, or the opening of an accumulation electric expansion valve (EV-3) is 
opened, it controls in feeling, and, specifically, refrigerant inlet temperature is raised. On the contrary, 
when water outlet temperature is larger than predetermined temperature, the capacity of a compressor 
(21) is made to increase, or the opening of an accumulation electric expansion valve (EV-3) is extracted, 
it is made feeling, and refiigerant inlet temperature is decreased. 

[0106] By this, if it is in the state point A when the water outlet temperature (cold water temperature) 
Two is smaller than predetermined temperature as shown in drawing 6 , by raising refrigerant inlet 
temperature, the water outlet temperature Two rises and that condition shifts to the suitable field RG 1 
from a field RG 2. On the other hand, if it is in the state point B when the water outlet temperature Two 
is larger than predetermined temperature, by reducing refrigerant inlet temperature, the water outlet 
temperature Two falls and the condition shifts to the suitable field RG 1 from a field RG 3. 
[0107] (The 3rd control) The 3rd control is a water inlet temperature sensor (TSl), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 3 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Refrigerant inlet 
temperature is adjusted based on the detected water inlet temperature. 

[0108] When water inlet temperature is small, the capacity of a compressor (21) is decreased, or the 
opening of an accumulation electric expansion valve (EV-3) is opened, it controls in feeling, and, 
specifically, refrigerant inlet temperature is raised. On the contrary, when water inlet temperature is 
large, the capacity of a compressor (21) is made to increase, or the opening of an accumulation electric 
expansion valve (EV-3) is extracted, it is made feeling, and refiigerant inlet temperature is decreased. 
[0109] (The 4th control) The 4th control is a wall surface temperature sensor (TS5), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 4 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Detected heat 
transfer plate (P) Refiigerant inlet temperature and a refrigerant flow rate are adjusted so that whenever 
[ water side-attachment-wall surface temperature ] may tum into predetermined temperature. 
[0110] Specifically, it is a heat transfer plate (P). When whenever [ water side-attachment- wall surface 
temperature ] is smaller than predetermined temperature, while opening the opening of an accumulation 
electric expansion valve (EV-3), carrying out control etc. to feeling and raising refrigerant inlet 
temperature, decreasing the capacity of a compressor (21), a refiigerant flow rate is decreased. On the 
contrary, when whenever [ water side-attachment-wall surface temperature ] is larger than 
predetermined temperature, while opening the opening of an accumulation electric expansion valve 
(EV-3), carrying out control etc. to feeling and decreasing refiigerant inlet temperature, making the 
capacity of a compressor (21) increase, a refrigerant flow rate is made to increase. 
[0111] (The 5th control) The 5th control is a water outlet temperature sensor (TS2), while adjusting the 
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water rate of flow so that it may be the control which the control means concerning claim 5 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Refrigerant inlet 
temperature and a refrigerant flow rate are adjusted so that the detected water outlet temperature may 
turn into predetermined temperature. 

[0112] When water outlet temperature is smaller than predetermined temperature, while opening the 
opening of an accumulation electric expansion valve (EV-3), carrying out control etc. to feeling and 
raising refrigerant inlet temperature, decreasing the capacity of a compressor (21), specifically, a 
refrigerant flow rate is decreased. On the contrary, when water outlet temperature is larger than 
predetermined temperature, while opening the opening of an accumulation electric expansion valve 
(EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperature, making the 
capacity of a compressor (21) increase, a refrigerant flow rate is made to increase. . 
[0113] (The 6th control) The 6th control is a water inlet temperature sensor (TSl), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 6 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Based on the 
detected water inlet temperature, refrigerant inlet temperature and a refrigerant flow rate are adjusted. 
[0114] When water inlet temperature is small, while opening the opening of an accumulation electric 
expansion valve (EV-3), carrying out control etc. to feeling and raising refrigerant inlet temperature, 
decreasing the capacity of a compressor (21), specifically, a refrigerant flow rate is decreased. On the 
contrary, when water inlet temperature is large, while opening the opening of an accumulation electric 
expansion valve (EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperature, 
making the capacity of a compressor (21) increase, a refrigerant flow-rate is made to increase. 
[01 15] - effectiveness - of the 1st - the 6th control - above - any of the 1st - the 6th control - also 
setting - whenever [ supercooling ] - the maximum - the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0116] 

[The gestalt 2 of implementation of invention] Conditioner applied to the operation gestah 2 as shovra in 
drawing 7 (40a) The refrigerant flowmeter (62) which detects the flow rate of the refrigerant which 
flows into a plate type heat exchanger (50) between the preheater (1 1) of an accumulation refrigerant 
circuit (2a) and an accumulation electric expansion valve (EV-3) is formed to the conditioner (40) of the 
operation gestalt 1 . 

[0117] About other configurations and actuation, since it is the same as that of the operation gestalt 1, 
explanation is omitted. 

[0118] this conditioner (40a) **** - any one of the 19th explained below - the 22nd control is 
performed. 

[0119] Although each adjusts a refrigerant flow rate in the 19th - the 22nd control so that the refrigerant 
flow rate of refrigerant passage (57) may become a predetermined value, the adjustment is performed by 
controlling a compressor (21) and an outdoor electric expansion valve (EV-1) so that the refrigerant 
flow rate detected with the refrigerant flowmeter (62) becomes a predetermined value. That is, when a 
refrigerant flow rate is smaller than a predetermined value, the capacity of a compressor (21) is 
increased, or the opening of an outdoor electric expansion valve (EV-1) is opened, and it controls in 
feeling, and the capacity of a compressor (21) is decreased, or conversely, when a refrigerant flow rate is 
larger than a predetermined value, the opening of an outdoor electric expansion valve (EV-1) is 
extracted, and it controls in feeling. 

[0120] (The 19th control) The 19th control is a wall surface temperature sensor (TS5), while adjusting a 
refrigerant flow rate so that it may be the control which the control means conceming claim 19 performs 
and the refrigerant flow rate in refrigerant passage (57) may become a predetermined value. Detected 
heat transfer plate (P) Water inlet temperature is adjusted so that whenever [ water side-attachment-wall 
surface temperature ] may turn into predetermined temperature. 

[0121] Specifically, it is a wall surface temperature sensor (TS5). Detected heat transfer plate (P) When 
whenever [ water side-attachment- wall surface temperature ] is smaller than predetermined temperature, 
the capacity of a pump (32) is made to increase, or the amount of preheatings in a preheater (1 1) is 
increased, and water inlet temperature is raised. On the contrary, when whenever [ water side- 
attachment-wall surface temperature ] is larger than predetermined temperature, the capacity of a piimp 
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(32) is decreased, or the amount of preheatings in a preheater (11) is decreased, and water inlet 
temperature is reduced. 

[0122] (The 20th control) The 20th control is control which the control means concerning claim 20 
performs, and while it adjusts a refrigerant flow rate so that the refrigerant flow rate in refrigerant 
passage (57) may become a predetermined value, it adjusts water inlet temperature so that water outlet 
temperature may become a predetermined value. 

[0123] Specifically, it is a water outlet temperature sensor (TS2). When the detected water outlet 
temperature is smaller than predetermined temperature, the capacity of a pump (32) is made to increase, 
or the amount of preheatings in a preheater (1 1) is increased, and water inlet temperature is raised. On 
the contrary, when water outlet temperature is larger than predetermined temperature, the capacity of a 
pump (32) is decreased, or the amount of preheatings in a preheater (1 1) is decreased, and water inlet 
temperature is reduced. 

[0124] (The 21st control) The 21st control is a wall surface temperature sensor (TS5), while adjusting a 
refrigerant flow rate so that it may be the control which the control means concerning claim 21 performs 
and the refrigerant flow rate in refrigerant passage (57) may become a predetermined value. Detected 
heat transfer plate (P) Water inlet temperature and the water rate of flow are adjusted so that whenever 
[ water side-attachment-wall surface temperature ] may turn into predetermined temperature. 
[0125] Specifically, it is a heat transfer plate (P). When whenever [ water side-attachment- wall surface 
temperature ] is smaller than predetermined temperature, while making the capacity of a pump (32) 
increase, or increasing the amoimt of preheatings in a preheater (11) and raising water inlet temperature, 
the water rate of flow is made to increase. On the contrary, when refrigerant inlet temperature is larger 
than predetermined temperature, while decreasing the capacity of a pump (32), or decreasing the amount 
of preheatings in a preheater (11) and reducing water inlet temperature, tihe water rate of flow is 
decreased. 

[0126] In addition, the predetermined temperature of whenever [ water side-attachment-wall surface 
temperature ] is defined based on the relation of drawing 8 for which it asked in the experiment. 
[0127] (The 22nd control) The 22nd control is a water outlet temperature sensor (TS2), while adjusting a 
refrigerant flow rate so that it may be the control which the control means concerning claim 22 performs 
and the refrigerant flow rate in refrigerant passage (57) may become a predetermined value. Water inlet 
temperature and the water rate of flow are adjusted so that the detected water outlet temperature may 
turn into predetermined temperature, 

[0128] When water outlet temperature is smaller than predetermined temperature, while making the 
capacity of a pump (32) increase, or increasing the amount of preheatings in a preheater (11) and raising 
water inlet temperature, the water rate of flow is made to specifically increase. On the contrary, when 
water outlet temperature is larger than predetermined temperature, while decreasing the capacity of a 
pump (32), or decreasing the amount of preheatings in a preheater (1 1) and reducing water inlet 
temperature, the water rate of flow is decreased. 

[0129] - effectiveness - of the 19th - the 22nd control - above ~ any of the 19th - the 22nd control - 
also setting ~ whenever [ supercooling ] ~ the maximum - the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0130] 

[The gestalt 3 of implementation of invention] The number-of-passes adjusting device (63) with which 
the conditioner concerning the operation gestalt 3 adjusts the water number of passes to a plate type heat 
exchanger (50) as shown in drawing 9 is formed. 

[0131] ^ number-of-j gasses adjusting de vice ( 63) is each heat transfer plate (P). It has the pinion (65) in 
which the rack (64) which plugs up opening pr epared in the loc ation rorr^sponding to refrig eran t 
i nstallation piping (53), and the motor (riof^siRSwn) which drives a rack (64) were attached. The rack (64) 
is forme J iirthg"sltepe of [ of the above-mentioned opening and the diameter of said ] a cylinder. 
Therefore, when a rack (64) moves to the right-hand side shown in drawing 9 , the water number of 
passes carries out sequential reduction. On the contrary, the water number of passes carries out a 
sequential increment by moving to the left-hand side shown in drawing 9 . A number-of-passes 
adjusting device (63) is a controller (1). It connects and is a controller (1). It is controlled. 
[0132] Since other configurations are the same as that of the operation gestalt 1, the explanation is 
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omitted. 

[0133] In the fconditioner of this operation gestalt, any one of the 7th explained below - the 9th control is 
performed. 

[0134] Although each adjusts the water rate of flow in the 7th - the 9th control so that the water rate of 
flow of water passage (56) may become a predetermined value, the adjustment is performed by 
controlling the capacity of a pump (32) so that the water flow rate detected with the flowmeter (36) 
becomes a predetermined value. That is, when a water flow rate is smaller than a predetermined value, 
the capacity of a pump (32) is increased, and conversely, when a water flow rate is larger than a 
predetermined value, the capacity of a pump (32) is decreased. 

[0135] (The 7th control) The 7th control is a wall surface temperature sensor (TS5), while adjusting the - 
water rate of flow so that it may be the control which the control means conceming claim 7 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Detected heat 
transfer plate (P) Refrigerant inlet temperature and the water number of passes are adjusted so that 
whenever [ water side-attachment-wall surface temperature ] may turn into predetermined temperature. 
[0136] Specifically, it is a heat transfer plate (P). When whenever [ water side-attachment- wall surface 
temperature ] is smaller than predetermined temperature, while decreasing the capacity of a compressor 
(21), or opening the opening of an accumulation electric expansion valve (EV-3), carrying out control 
etc. to feeling and raising refrigerant inlet temperature, a number-of-passes adjusting device (63) is 
controlled, and the water number of passes is made to increase. On the contrary, when whenever [ water 
side-attachment-wall surface temperature ] is larger than predetermined temperature, while making the 
capacity of a compressor (21) increase, or extracting the opening of an accumulation electric expansion 
valve (EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperature, a number- 
• of-passes adjusting device (63) is controlled, and the water number of passes is decreased. 
[0137] (The 8th control) The RtLusofitrQl i s awater outlet te mperature ^^n^or (T^^), ^"^^^^ aHjucti'ng the 
water rate of flow so that it may be the control which the control means conceming claim 8 perform s 
and the water rate of flow of water passage (56) may become a predetermined value. Refrigerant inlet 
tgmperature and the water number of ga sses are adjusted so that the de t^ctedj^ er outlet temperature . 
may turn intc LP redetenninedtemp e ratur e? ""^ 
[0138] When water outlet temperature is smaller than predetermined tem peratitfe,. while decreasing the 
capacity of a compressor (21), or opening the opening of an accumulation electric expansion valve (EV- 
3), carrying out control etc. to feeling and raising refrigerant inlet temperature, a number-of-passes 
adjustin g device (6^) i s controlled , and_th e water number of passes is made to specifi cally increase. On 
the contrary, when water outlet temperatm^is larger than predetermined temperatur e^ while making, the 
capacity of a compressor (21) increase, or extracting the opening ot an accumulationetecfric expansion 
valve (EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperatmTS,^a^nim 
of- passes adjusting device (63) is controlled, and the water number of passes is decrea sed. 
[0139] (The 9th control) The 9th control is a water inlet temperature sensor (1 SI), while adjusting the 
water rate of flow so that it may be the control which the control means conceming claim 9 performs 
and the water rate of flow of water passage (56) may become a predetermined value. Based on the 
detected water inlet temperature, refrigerant inlet temperature and the water number of passes are 
adjusted. 

[0140] When water inlet temperature is smaller than predetermined temperature, while decreasing the 
capacity of a compressor (21), or opening the opening of an accumulation electric expansion valve (EV- 
3), carrying out control etc. to feeling and raising refrigerant inlet temperature, a number-of-passes 
adjusting device (63) is controlled, and the water number of passes is made to specifically increase. On 
the contrary, when water inlet temperature is larger than predetermined temperature, while making the 
capacity of a compressor (21) increase, or extracting the opening of an accumulation electric expansion 
valve (EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperature, a number- 
of-passes adjusting device (63) is controlled, and the water number of passes is decreased. 
[0141] - effectiveness - of the 7th - the 9th control - above - any of the 7th - the 9th control - also 
setting - whenever [ supercooling ] - the maximum ~ the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0142] 
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[The gestalt 4 of implementation of invention] The conditioner concerning the operation gestalt 4 

transposes a plate type heat exchanger (50) to the plate type heat exchanger of the operation gestalt 3 in 
the operation gestalt 2. That is, in the operation gestalt 2, the number-of-passes adjusting device (63) 
which adjusts the water number of passes to a plate type heat exchanger (50) is formed. 
[0143] In the conditioner of this operation gestalt, any one of the 23rd explamed below - the 24th control 
is performed. 

[0144] Although each adjusts a refrigerant flow rate in the 23rd - the 24th control so that the refrigerant 
flow rate in refrigerant passage (57) may become a predetermined value, the adjustment is performed by 
controlling a compressor (21) and an outdoor electric expansion valve (EV-1) so that the refrigerant 
flow rate detected with the refrigerant flowmeter (62) becomes a predetermined value. That is, when a 
refrigerant flow rate is smaller than a predetermined value, the capacity of a compressor (21) is 
increased, or the opening of an outdoor electric expansion valve (EV-1) is opened, and it controls in 
feeling, and the capacity of a compressor (21) is decreased, or conversely, when a refrigerant flow rate is 
larger than a predetermined value, the opening of an outdoor electric expansion valve (EV-1) is 
extracted, and it controls in feeling. 

[0145] (The 23rd control) The 23rd control is a wall surface temperature sensor (TS5), while adjusting a 
refrigerant flow rate so that it may be the control which the control means conceming claim 23 performs 
and the refrigerant flow rate in refrigerant passage (57) may become a predetermined value. Detected 
heat transfer plate (P) Water inlet temperature and the water number of passes are adjusted so that 
whenever [ water side-attachment-wall surface temperature ] may turn into predetermined temperature. 
[0146] Specifically, it is a heat transfer plate (P). When whenever [ water side-attachment- wall surface 
temperature ] is smaller than predetermined temperature, while making the capacity of a pump (32) 
increase, or increasing the amount of preheatings in a preheater (11) and raising water inlet temperature, 
a number-of-passes adjusting device (63) is controlled, and the water number of passes is made to 
increase. On the contrary, when whenever [ water side-attachment- wall surface temperature ] is larger 
than predetermined temperature, while decreasing the capacity of a pump (32), or decreasing the amount 
of preheatings in a preheater (11) and reducing water inlet temperature, a number-of-passes adjusting 
device (63) is controlled, and the water number of passes is decreased, 

[0147] (The 24th control) The 24th control is a water outlet temperature sensor (TS2), while adjusting a 
refrigerant flow rate so that it may be the control which the control means conceming claim 24 performs 
and the refrigerant flow rate in refrigerant passage (57) may become a predetermined value. Water inlet 
temperature and the water number of passes are adjusted so that the detected water outlet temperature 
may turn into predetermined temperature. 

[0148] When water outlet temperature is smaller than predetermined temperature, while making the 
capacity of a pump (32) increase, or increasing the amount of preheatings in a preheater (11) and raising 
water inlet temperature, a number-of-passes adjusting device (63) is controlled, and the water number of 
passes is made to specifically increase. On the contrary, when water outlet temperature is larger than 
predetermined temperature, while decreasing the capacity of a pump (32), or decreasing the amount of 
preheatings in a preheater (11) and reducing water inlet temperature, a number-of-passes adjusting 
device (63) is controlled, and the water number of passes is decreased. 

[0149] - effectiveness - of the 23rd - the 24th control ~ above ~ any of the 23rd - the 24th control ~ also 
setting ~ whenever [ supercooling ] — the maximum — the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0150] 

[The gestalt 5 of implementation of invention] As the air conditioning system conceming the operation 
gestalt 5 is shown in drawing 10 , the bypass circuit (70) of water is established in a plate type heat 
exchanger (50) and juxtaposition. In this bypass circuit (70), it is a controller (1). The connected flow 
control valve (71) is prepared. 

[0151] Since other configurations are the same as that of the operation gestalt 1, the explanation is 
omitted. 

[0152] In the conditioner of this operation gestalt, any one of the 10th explained below - the 12th control 
is performed. 

[0153] the bypass supplied to a bypass circuit (70) at the 10th - the 12th control with the amount of 
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water supplied to a plate type heat exchanger (50) by each — a pump (32) is controlled so that the 
amount of water (the following and the whole - amount of water is called) of the sum total with amount 

of water becomes a predetermined value. 

[0154] this whole — the whole which detected control of amount of water with the flowmeter (36) — 
time amount of water is smaller than a predetermined value - the capacity of a pump (32) - increasing - 

- reverse - the whole ~ when amount of water is larger than a predetermined value, it is carried out by 
increasing the capacity of a pump (32). 

[0155] (The 10th control) the control whose control means concerning claim 10 performs the 10th 
control — it is — wall surface temperature sensor (TS5) Detected heat transfer plate (P) whenever [ water 
side-attachment- wall surface temperature ] turns into predetermined temperature as ~ refrigerant inlet 
temperature and a bypass - amount of water is adjusted, 

[0156] that is, heat transfer plate (P) when whenever [ water side-attachment- wall surface temperature ] 
is smaller than predetermined temperature, while decreasing the capacity of a compressor (21), or 
opening the opening of an accumulation electric expansion valve (EV-3), carrying out control etc. to 
feeling and raising refrigerant inlet temperature — a flow control valve (71) — controlling — a bypass — 
amount of water is decreased, oh the contrary — when whenever [ water side-attachment-wall surface 
temperature ] is larger than predetermined temperature, while making the capacity of a compressor (21) 
increase, or extracting the opening of an accumulation electric expansion valve (EV-3), carrying out 
control etc. to feeling and decreasing refrigerant inlet temperature — a flow control valve (71) — 
controlling - a bypass — amount of water is made to increase 

[0157] (The 1 1th control) the control whose control means concerning claim 1 1 performs the 1 1th 
control ~ it is - water outlet temperature sensor (TS2) the detected water outlet temperature turns into 
predetermined temperature - as — refrigerant inlet temperature and a bypass — amount of water is 
adjusted. 

[0158] that is, ~ when water outlet temperature is smaller than predetermined temperature, while 
decreasing the capacity of a compressor (21), or opening the opening of an accumulation electric 
expansion valve (EV-3), carrying out control etc. to feeling and raising refrigerant inlet temperature - a 
flow control valve (71) - controlling - a bypass - amount of water is decreased, on the contrary - 
when water outlet temperature is larger than predetermined temperature, while making the capacity of a 
compressor (21) increase, or extracting the opening of an accumulation electric expansion valve (EV-3), 
carrying out control etc. to feeling and decreasing refrigerant inlet temperature — a flow control valve 
(71) - controlling - a bypass - amount of water is made to increase 

[0159] In addition, the predetermined temperature of water outlet temperature is defined based on the 
relation shown in drawing 1 1 for which it asked by experiment. 

[0160] (The 12th control) the control whose control means conceming claim 12 performs the 12th 
control - it is - water inlet temperature sensor (TSl) the detected water inlet temperature - being based 

- refrigerant inlet temperature and a bypass - amount of water is adjusted. 

[0161] that is, ~ when water inlet temperature is small, while decreasing the capacity of a compressor 
(21), or opening the opening of an accumulation electric expansion valve (EV-3), carrying out control 
etc. to feeling and raising refrigerant inlet temperature ~ a flow control valve (71) ~ controlling - a 
bypass - amount of water is decreased, on the contrary - when water inlet temperature is large, while 
making the capacity of a compressor (21) increase, or extracting the opening of an accumulation electric 
expansion valve (EV-3), carrying out control etc. to feeling and decreasing refrigerant inlet temperature 

- a flow control valve (71) - controlling - a bypass - amount of water is made to increase 

[0162] - effectiveness - of the 10th - the 12th control — above ~ any of the 10th - the 12th control — also 
setting — whenever [ supercooling ] ~ the maximum — the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0163] 

[The gestalt 6 of implementation of invention] As the air conditioning system conceming the operation 
gestalt 6 is shown in drav^ng 12 , the bypass circuit (72) of a refrigerant is established in a plate type 
heat exchanger (50) and juxtaposition. In this bypass circuit (72), it is a controller (1). The connected 
flow control valve (73) is prepared. 

[0164] Since other configurations are the same as that of the operation gestalt 1, the explanation is 
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omitted. 

[0165] In the conditioner of this operation gestalt, any one of the 25th explained below - the 26th control 
is performed. 

[0166] In addition, a compressor (21) and an accumulation electric expansion valve (EV-3) are 
controlled by the 25th - the 26th control so that the sum total (a whole refrigerant flow rate is called . 
hereafter) of the flow rate of the refrigerant which flows a plate type heat exchanger (50), and the flow 
rate of the refrigerant which flows a bypass circuit (72) all becomes a predetermined value. 
[0167] (The 25th control) The 25th control is control which the control means concerning claim 25 
performs, and is a wall surface temperature sensor (TS5). Detected heat transfer plate (P) Water inlet 
temperature and a bypass refrigerant flow rate are adjusted so that whenever [ water side-attachment- 
wall surface temperature ] may turn into predetermined temperature. 
[0168] That is, heat transfer plate (P) When whenever [ water side-attachment-wall surface 
temperature ] is smaller than predetermined temperature, while increasing the capacity of a pump (32), 
or enlarging the amount of heating in a preheater (11) and raising water inlet temperature, a flow control 
valve (73) is controlled and a bypass refrigerant flow rate is made to increase. On the contrary, when 
whenever [ water side-attachment- wall surface temperature ] is larger than predetermined temperature, 
while reducing the capacity of a pump (32), or lessening the amount of heating in a preheater (1 1) and 
decreasing water inlet temperature, a flow control valve (73) is controlled and a bypass refrigerant flow 
rate is decreased. 

[0169] (The 26th control) The 26th control is control which the control means concerning claim 26 
performs, and it adjusts water inlet temperature and a bypass refrigerant flow rate so that the water outlet 
temperature detected by the water outlet temperature sensor may turn into predetermined temperature. 
[0170] That is, when water outlet temperature is smaller than predetermined temperature, while 
increasing the capacity of a pump (32), or enlarging the amount of heating in a preheater (11) and 
raising water inlet temperature, a flow control valve (73) is controlled and a bypass refrigerant flow rate 
is made to increase. On the contrary, when water outlet temperature is larger than predetermined 
temperature, while reducing the capacity of a pump (32), or lessening the amount of heating in a 
preheater (11) and decreasing water inlet temperature, a flow control valve (73) is controlled and a 
bypass refrigerant flow rate is decreased. 

[0171] - effectiveness - of the 25th - the 26th control - above - any of the 25th - the 26th control ~ also 
setting — whenever [ supercooling ] ~ the maximum — the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0172] 

[The gestalt 7 of implementation of invention] The conditioner concerning the operation gestalt 7 is the 
direction of passage (X) of water passage (56) to a plate type heat exchanger (50). Two or more water 
input (WIl, WI2) Or two or more water tap holes (WOl, W02) While being prepared Water input 
(WIl, WI2) And water tap hole (WOl, W02) A water passage major key ready means (82) to choose 
and to adjust the die length of water passage (56) is established. 

[0173] As shown in drawing 13 , specifically, it is the direction of passage (X) of water passage (56). 
The 1st water input (WIl) And the 2nd water input (WI2) Two water input and the 1st water tap holes 
(WOl) And the 2nd water tap hole (W02) Two water tap holes are prepared. It connects with the branch 
pipe (78) equipped with the 1st inlet-port solenoid valve (74), and the 1st water input (WIl) is the 2nd 
water input (WI2). It connects with the branch pipe (79) equipped with the 2nd inlet-port solenoid valve 
(75). Moreover, the 1st water tap hole (WOl) It connects with the branch pipe (80) equipped with the 
1st outlet solenoid valve (76), and the 2nd water tap hole (W02) is connected to the branch pipe (81) 
equipped with the 2nd outlet solenoid valve (77). 

[0174] Each above-mentioned solenoid valve (74-77) is a controller (1). It connects and a water passage 

major key ready means (82) to adjust the die length of water passage (56) is constituted. 

[0175] Since other configurations are the same as that of the operation gestalt 1, the explanation is 

omitted. 

[0176] In the conditioner of this operation gestalt, any one of the 13th explained below - the 15th control 
is performed. 

[0177] In addition, in the 13th - the 15th control, each adjusts the water rate of flow so that the water 
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rate of flow of water passage (56) may become a predetermined value. Specifically, it is a controller (1). 
The capacity of a pump (32) is controlled so that the water flow rate detected with the flowmeter (36) 
becomes a predetermined value. That is, when a water flow rate is smaller than a predetermined value, 
the capacity of a pump (32) is increased, and conversely, when a water flow rate is larger than a 
predetermined value, the capacity of a pump (32) is decreased. The following control is perfomied, 
performing such control. 

[0178] (The 13th control) The 13th control is control which the control means concerning claim 13 
performs, and is a wall surface temperature sensor (TS5). Detected heat transfer plate (P) Water passage 
die length is adjusted so that whenever [ water side-attachment-wall surface temperature ] may tum into 
predetermined temperature. 

[0179] That is, heat transfer plate (P) When whenever [ water side-attachment- wall surface 
temperature ] is smaller than predetermined temperature, opening of the 1st inlet-port solenoid valve 
(74) and the 1st outlet solenoid valve (76) is carried out, and closing etc. carries out the 2nd inlet-port 
solenoid valve (75) and the 2nd outlet solenoid valve (77), and water passage die length is made to 
increase. On the contrary, when whenever [ water side-attachment- wall surface temperature ] is larger 
than predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve 
(76) are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet 
solenoid valve (77), and water passage die length is decreased. 

[0180] (The 14th control) The 14th control is control which the control means concerning claim 14 
performs, and is a water outlet temperature sensor (TS2). Water passage die length is adjusted so that the 
detected water outlet temperature may tum into predetermined temperature. 

[0181] That is, when water outlet temperature is smaller than predetermined temperature, opening of the 
1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid valve (77), and water 
passage die length is made to increase. On the contrary, when water outlet temperature is larger than 
predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid 
valve (77), and water passage die length is decreased. 

[0182] Since water passage die length increases by this when water outlet temperature is smaller than 
predetermined temperature as shown in drawing 14 , the suitable field RG 1 is shifted caudad. On the 
contrary, since water passage die length decreases when water outlet temperature is larger than 
predetermined temperatiire, the suitable field RG 1 is shifted up. 

[0183] (The 15th control) The 15th control is control which the control means concerning claim 15 
performs, and is a water inlet temperature sensor (TSl). Water passage die length is adjusted based on 
the detected water inlet temperature. 

[0184] That is, when water inlet temperature is larger than predetermined temperature, opening of the 
1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid valve (77), and water 
passage die length is made to increase. On the contrary, when water inlet temperature is smaller than 
predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid 
valve (77), and water passage die length is decreased. 

[0185] - Modification - In addition, the number of either water input or a water tap hole may be one, and 
another side of a plate type heat exchanger (50) may be two or more gestalten. For example, as shown in 
drawing 15 (a), for water input, the number of water tap holes may be one in two. Moreover, as shown 
in drawing 15 (b), for water input, the number of water tap holes may be two in one. 
[0186] - effectiveness - of the 13th - the 15th control - above - any of the 13th - the 15th control - also 
setting - whenever [ supercooling ] ~ the maximum - the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0187] 

[The gestalt 8 of implementation of invention] As shown in drawing 16 , in the operation gestalt 7, as for 

the air conditioning system concerning the operation gestah 8, the bypass circuit (70) of water is 
established in a plate type heat exchanger (50) and juxtaposition. It is a controller (1) like [ this bypass 
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circuit (70) ] the operation gestalt 5. The connected flow control valve (71) is prepared. 

[0188] In the conditioner of this operation gestalt, any one of the 16th explained below - the 18th control 

is performed. 

[0189] in addition, the bypass supplied to a bypass circuit (70) at the 16th - the 18th control with the 
amount of water supplied to a plate type heat exchanger (50) by each — a pump (32) is controlled so that 
the amount of water (whole amount of water) of the sum total with amount of water becomes a 
predetermined value, the whole specifically detected with the flowmeter (36) - time amount of water is 
smaller than a predetermined value — the capacity of a pump (32) ~ increasing - reverse - the whole — 
when amount of water is larger than a predetermined value, the capacity of a pump (32) is increased. 
The following control is performed, performing such control. 

[0190] (The 16th control) the control whose control means concerning claim 16 performs the 16th 
control — it is — wall surface temperature sensor (TS5) Detected heat transfer plate (P) whenever [ water 
side-attachment- wall surface temperature ] turns into predetermined temperature — as — water passage 
die length and a bypass - amount of water is adjusted. 

[0191] That is, heat transfer plate (P) When whenever [ water side-attachment-wall surface 
temperature ] is larger than predetermined temperature, opening of the 1st inlet-port solenoid valve (74) 
and the 1st outlet solenoid valve (76) is carried out, and closing etc. carries out Ihe 2nd inlet-port 
solenoid valve (75) and the 2nd outlet solenoid valve (77), and water passage die length is made to 
increase, furthermore, a flow control valve (71) — controlling — a bypass ~ amount of water is 
decreased. On the contrary, when whenever [ water side-attachment-wall surface temperature ] is 
smaller than predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid 
valve (76) are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd 
outlet solenoid valve (77), and water passage die length is decreased, furthermore, a flow control valve 
(71) - controlling - a bypass - amount of water is made to increase 

[0192] (The 17th control) the control whose control means concerning claim 17 performs the 17th 
control ~ it is - water outlet temperature sensor (TS2) the detected water outlet temperature turns into 
predetermined temperature — as — water passage die length and a bypass — amount of water is adjusted. 
[0193] That is, when water outlet temperature is larger than predetermined temperature, opening of the 
1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid valve (77), and water 
passage die length is made to increase, furthermore, a flow control valve (71) - controlling — a bypass — 
amount of water is decreased. On the contrary, when water outlet temperature is smaller than 
predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid 
valve (77), and water passage die length is decreased, furthermore, a flow control valve (71) - 
controlling - a bypass ~ amount of water is made to increase 

[0194] (The 18th control) the control whose control means concerning claim 18 performs the 18th 
control - it is - water inlet temperature sensor (TSl) the detected water inlet temperature - being based 
— water passage die length and a bypass — amount of water is adjusted. 

[0195] That is, when water inlet temperature is larger than predetermined temperature, opening of the 
1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid valve (77), and water 
passage die length is made to increase, furthermore, a flow control valve (71) - controlling - a bypass - 
amount of water is decreased. On the contrary, when water inlet temperature is smaller than 
predetermined temperature, the 1st inlet-port solenoid valve (74) and the 1st outlet solenoid valve (76) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (75) and the 2nd outlet solenoid 
valve (77), and water passage die length is decreased, furthermore, a flow control valve (71) — 
controlling -- a bypass - amount of water is made to increase 

[0196] - effectiveness - of the 16th - the 18th control - above ~ any of the 16th - the 18th control - also 
setting - whenever [ supercooling ] — the maximum — the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0197] 

[The gestalt 9 of implementation of invention] The conditioner concerning the operation gestalt 9 
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receives a plate type heat exchanger (50) in the operation gestalt 2. The direction of passage of 
refrigerant passage (57) (X) Two or more refrigerant input (RIl, RI2) Or two or more refrigerant tap 
holes (ROl, R02) While preparing Refrigerant input (RIl, RI2) And refrigerant tap hole (ROl, R02) A 
refrigerant passage major key ready means (92) to choose and to adjust the die length of refrigerant 
passage (57) is established. 

[0198] As shown in drawing 1 7 , specifically, it is the direction of passage (X) of refrigerant passage 
(57). The 1st refrigerant input (RIl) And the 2nd refrigerant input (RI2) Two refrigerant input and the 
1st refrigerant tap holes (ROl) And the 2nd refrigerant tap hole (R02) Two refrigerant tap holes are 
prepared. The 1st refrigerant input (RIl) It connects with the branch pipe (88) equipped with the 1st 
inlet-port solenoid valve (84), and is the 2nd refrigerant input (RI2). It connects with the branch pipe 
(89) equipped with the 2nd inlet-port solenoid valve (85). Moreover, the 1st refrigerant tap hole (ROl) It 
connects with the branch pipe (90) equipped with the 1st outlet solenoid valve (86), and is the 2nd 
refrigerant tap hole (R02). It connects with the branch pipe (91) equipped with the 2nd outlet solenoid 
valve (87). 

[0199] Each above-mentioned solenoid valve (84-87) is a controller (1). It connects and a refrigerant 
passage major key ready means (92) to adjust the die length of refrigerant passage (57) is constituted. 
[0200] Since other configurations are the same as that of the operation gestalt 2, the explanation is 
omitted. 

[0201] In the conditioner of this operation gestalt, any one of the 27th explained below - the 28th control 
is performed. 

[0202] In addition, in the 27th - the 28th control, each adjusts a refrigerant flow rate so that the 
refrigerant flow rate in refrigerant passage (57) may become a predetermined value. A compressor (21) 
and an outdoor electric expansion valve (EV-1) are controlled so that the refrigerant flow rate detected 
with the refrigerant flowmeter (62) specifically becomes a predetermined value. That is, when a 
refrigerant flow rate is smaller than a predetermined value, the capacity of a compressor (21) is 
increased, or the opening of an outdoor electric expansion valve (EV-1) is opened, and it controls in 
feeling, and the capacity of a compressor (21) is decreased, or conversely, when a refrigerant flow rate is 
larger tfian a predetermined value, the opening of an outdoor electric expansion valve (EV-1) is 
extracted, and it controls in feeling. The following control is performed, performing such control. 
[0203] (The 27th control) The 27di control is control which the control means concerning claim 27 
performs, and is a wall surface temperature sensor (TS5). Detected heat transfer plate (P) Refrigerant 
passage die length is adjusted so that whenever [ water side-attachment-wall surface temperature ] may 
turn into predetermined temperature. 

[0204] That is, heat transfer plate (P) When whenever [ water side-attachment-wall surface 
temperature ] is larger than predetermined temperature, opening of the 1st inlet-port solenoid valve (84) 
and the 1st outlet solenoid valve (86) is carried out, and closing etc. carries out tiie 2nd inlet-port 
solenoid valve (85) and the 2nd outlet solenoid valve (87), and refrigerant passage die length is made to 
increase. On the contrary, when whenever [ water side-attachment-wall surface temperature ] is smaller 
than predetermined temperature, the 1st inlet-port solenoid valve (84) and the 1st outlet solenoid valve 
(86) are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (85) and the 2nd outlet 
solenoid valve (87), and refrigerant passage die length is decreased. 

[0205] (The 28th control) The 28th control is control which the control means concerning claim 28 
performs, and it adjusts refrigerant passage die length so that the water outlet temperature detected by 
the water outlet temperature sensor may tuiii into predetermined temperature. 

[0206] That is, when water outlet temperature is larger than predetermined temperature, opening of the 
1st inlet-port solenoid valve (84) and the 1st outlet solenoid valve (86) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (85) and the 2nd outlet solenoid valve (87), and refrigerant 
passage die length is made to increase. On the contrary, when water outlet temperature is smaller than 
predetermined temperature, the 1st inlet-port solenoid valve (84) and the 1st outlet solenoid vailve (86) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (85) and the 2nd outlet solenoid 
valve (87), and refiigerant passage die length is decreased. 

[0207] - effectiveness - of the 27th - the 28th control - above - any of the 27th - the 28th control r- also 
setting - whenever [ supercooling ] — the maximum - the stable supercooling water generation is 
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attained in the condition of having maintained highly. 
[0208] 

[The gestalt 10 of implementation of invention] As shown in drawing 18 , in the operation gestalt 9, as 
for the air conditioning system concerning the operation gestalt 10, the bypass circuit (72) of a 
refrigerant is established in a plate type heat exchanger (50) and juxtaposition. It is a controller (1) like 
[ this bypass circuit (72) ] the operation gestalt 6. The connected flow control valve (73) is prepared. 
[0209] In the conditioner of this operation gestalt, any one of the 29th explained below - the 30th control 
is performed. 

[0210] In addition, a compressor (21) and an accumulation electric expansion valve (EV-3) are 
controlled by the 29th - the 30th control so that the amount of water (whole refrigerant flow rate) of the 
sum total of the refrigerant flow rate which flows a plate type heat exchanger (50), and the bypass 
refrigerant flow rate which flows a bypass circuit (72) all becomes a predetermined value. The following 
control is performed, performing such control. 

[021 1] (The 29th control) The 29th control is control which the control means concerning claim 29 
performs, and is a wall surface temperature sensor (TS5). Detected heat transfer plate (P) Refrigerant 
passage die length and a bypass refrigerant flow rate are adjusted so that whenever [ water side- 
attachment- wall surface temperature ] may turn into predetermined temperature. 
[0212] That is, heat transfer plate (P) When whenever [ water side-attachment- wall surface 
temperature ] is larger than predetermined temperature, opening of the 1st inlet-port solenoid valve (84) 
and the 1st outlet solenoid valve (86) is carried out, and closing etc. carries out llie 2nd inlet-port 
solenoid valve (85) and the 2nd outlet solenoid valve (87), and refrigerant passage die length is made to 
increase. Furthermore, a flow control valve (73) is controlled and a bypass refrigerant flow rate is 
decreased. On the contrary, when whenever [ water side-attachment-wall surface temperature ] is 
smaller than predetermined temperature, the 1 st inlet-port solenoid valve (84) and the 1st outlet solenoid 
valve (86) are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (85) and the 2nd 
outlet solenoid valve (87), and refrigerant passage die length is decreased. Furthermore, a flow control 
valve (73) is controlled and a bypass refrigerant flow rate is made to increase. 
[0213] (The 30th control) The 30th control is control which the control means concerning claim 30 
performs, and it adjusts refrigerant passage die length and a bypass refrigerant flow rate so that the water 
outlet temperature detected by the water outlet temperature sensor may turn into predetermined 
temperature. 

[0214] That is, when water outlet temperature is larger than predetermined temperature, opening of the 
1st inlet-port solenoid valve (84) and the 1st outlet solenoid valve (86) is carried out, and closing etc. 
carries out the 2nd inlet-port solenoid valve (85) and the 2nd outlet solenoid valve (87), and refrigerant 
passage die length is made to increase. Furthermore, a flow control valve (73) is controlled and a bypass 
refrigerant flow rate is decreased. On the contrary, when water outlet temperature is smaller than 
predetermined temperature, the 1st inlet-port solenoid valve (84) and the 1st outlet solenoid valve (86) 
are closed, and opening etc. carries out the 2nd inlet-port solenoid valve (85) and the 2nd outlet solenoid 
valve (87), and refrigerant passage die length is decreased. Furthermore, a flow control valve (73) is 
controlled and a bypass refrigerant flow rate is made to increase. 

[0215] - effectiveness - of the 29th - the 30th control - above - any of the 29th - the 30th control - also 
setting - whenever [ supercooling ] ~ the maximum - the stable supercooling water generation is 
attained in the condition of having maintained highly. 
[0216] 

[The gestalt 1 1 of implementation of invention] At the above-mentioned operation gestalt, it is a heat 
transfer plate (P). As whenever [ water side-attachment- wall surface temperature ], it is a wall surface 
temperature sensor (TS5). The detected actual measurement was used. However, wall surface 
temperature may be searched for by count from the following calculation wall surface temperature. 
[0217] 
[Equation 1] 
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[0218] By using the above-mentioned calculation wall surface temperature, it is a wall surface 
temperature sensor (TS5). It becomes unnecessary and the configuration of a conditioner can be 
simplified. 

[0219] Moreover, heat transfer plate (P) As wall surface temperature, it is not whenever [ water side- 
attachment- wall surface temperature ], and whenever [ refrigerant side-attachment- wall surface 
temperature ] may be detected or computed. 

[0220] - Other operation gestalten - In addition, a refrigerant may be an azeotropy refrigerant of R22 
grade and may be non-azeotropy refrigerants, such as R407C. 

[0221] Moreover, the cooling media which supercool water may be other cooling media, such as not 
only a refrigerant like the above-mentioned operation gestalt but brine. 

[0222] Moreover, the freezer as used in the field of this invention is a freezer in the large semantics 
which is not restricted to a freezer in a narrow sense, but contains a heat pump type conditioner, an air 
conditioning special-purpose machine, a heating special-purpose machine, refrigeration equipment, etc. 
[0223] 

[Effect of the Invention] as mentioned above - since the wall surface temperature of the plate of a plate 
type heat exchanger tums into predetermined temperature according to invention given in claims 1, 4, 7, 
10, 13, 16, 19, 21, 23, 25, 27, or 29 - whenever [ supercooling ] - the maximum ~ stable supercooling 
water generation can be performed in the condition of having maintained highly. 
[0224] since the water outlet temperature of a plate type heat exchanger tums into predetermined 
temperature according to invention given in claims 2, 5, 8, 1 1, 14, or 17 ~ whenever [ supercooUng ] ~ 
the maximum — stable supercooling water generation can be performed in the condition of having 
maintained highly. 

[0225] since the water inlet temperature of a plate type heat exchanger tums into predetermined 
temperature according to invention given in claims 3, 6, 9, 12, 15, or 18 - whenever [ supercooling ] - 
the maximum — stable supercooling water generation can be performed in the condition of having 
maintained highly. 

[0226] since the cooling-medium outlet temperature of a plate type heat exchanger tums into 
predetermined temperature according to invention given in claims 20, 22, 24, 26, 28, or 30 - whenever 
[ supercooling ] - the maximum ~ stable supercooling water generation can be performed in the 
condition of having maintained highly. 

[0227] According to invention according to claim 31, the wall surface temperature of a plate can be 
searched for by detecting water inlet temperature, water outlet temperature, water passage die length, 
and the water rate of flow. Therefore, it can control on the basis of wall surface temperature, without 
carrying out direct detection of the wall surface temperature of a plate. 



[Translation done.] 
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